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PTRPOS® AD SCOPE OF THE INVESTIGATION 
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Water is the most valuable of the mineral resources. 

The study of ground weters is therefore clearly within the ficid 

of economic geology and constitutes an important part of the work 
of géological surveys. The various state and Federcl surveys re- 
cognized this fact many yeers ago. A total of 640 Water-Supply 
Papers has becn issued by ‘the United States Geologicel Survey. 

fany of these reports were issucd in coopcration with various state 
mec ye « The ground weters.of the State of Indisna were investigster 
by #renk Leverett .in the. RES during the course of his glecial in- 
vestigetions. He secured a. large body of data bcaring on “water sup- 
ply and the United States Geological Survey published this informa- 
tion in Water-Supply and Irrigation Papers Numbcrs 21 and 26, 
These were published in 1899, In 1907, tne United Statis Geologica 
Survey again undertook a study of the underground weters of north- 
central Indiana. Mr. Stephen R, Capps was assigned to this mani and 
19 counties were covercd, The study wes published as Weter-Supply 
Paper Number 254, in 1910,. The United Stetcs Geological Survey «1lso 
published a paper by Frank Leverett, "Water Resources of Indiana and 
Ohio,” in the 18th Annual Report, P: rt IV, 1897. In addition to thes: 
reporis by the Federal Survcy, the carlicr reports of the Indiagne 
Department of Geology end Natural Resources contein sersttered fects 
releting to the general subject of ground water, 


The present report is a summary and condcnsstion of facts re- 
leting to the condi itions of ground water occurrence throughout the 
State of Indirna, he: is essentially an inventory of the principal 
sources and the occurrence of eround woters of the Stetce. In sddit- 
ion an cttempt is mce.10 establish some general principles of ths 
eecurreéence ofygrouad.veisrs in.IiIndicne in.tre, hope that urban, rura.. 
end industriel.enterprisses ueving neva of the ground wetcer resources 
may be aidced;in their seerchcs cnd developmental projects, It is 
hoped that problems of locel development mey obtein en edcquete foun: 
detiwn for thcir solution, though the, timc,given to ihe study ws ; 
suffacient io mrke en cxhaustive field siudy of every community wee 
the Stcte, 


The purpose of this invest, 2aiva0on, in priéf., is to detérmine 
to the fullest extent, with the time end funds availeblo, the sign- 
ificent fects regerding ground wetcr in Indienr, This statewide pro- 
ject wes conccived by Lr, W. N. Logen, Strtc Gcologist, and actual 
work of colleciing information wes instiituteG in 1919. It wes not 
Bomeolc, nor .s ii feasitic to attempt an errly completion of c 


report bearing on ground weters. Of The. SteLeen TNE work could not © 
be nursucd except incidentally to other duties of the State Geologist 


and his summer field parties. 


The necd of ¢ scientific “Uivestier ‘tion of the ground weatcr | 
resourccs of Indians $3 cvident to sll who consider the metter. . 
for “period of £2¢ yuorPs, the Sicte of Ineiooe fee hed: 2 tom 
per cent inerets¢ in "population every tc yerrs. Heports of 2251 
of the Indiana Stcte Bocrd of Health show that of the 524 incorpora 
cd cities end towns in Indiena,. only 280 were cquipped wiih puolic 
water supplies. Many ‘towns: ere consider ‘ing the inst: Llatiog of new 
water supplics, and atiil others ere secking better cand more edcque 
supplies. Of the 280 towns snd citics with public wetcr supplics, 
totcl of .252 obteum wren water supplics from ground wetcr, Accord 
to the Census of -1930,~Indicna'’s rural: populr tion is 43 per cent og 
the total. Citizens in rurcl localities must depend on ground we te 
supplics or artificeira reservoirs ene cistcrns. Streem or leke weg 
coun? "Ge “se van few instences; hut is not desirable, We heve no} 
record of the percentege of povulr tion in urhen. sly woich is do- 
pendent upon pvivete eround- water supplies. It is a fact that many 
privete wells are in use in cities and many homes and indi iduets 
sccure water therefrom. When this letter fact is considered with 
Indiana's 43 per cenit rural population, it is obvious that ground 
water py a very Hace en A role in adhd i 8 sor te | 


The problems which erisé ‘in’ conneciion webs ‘ite! tba supplics. 
ore Numerous. "Pn “some te ie of ‘the. St#te there «re “sericea diffi-| 
culties in obtcining © suitrble supply end ground wetcr cen not be) 
secured for adequate gipebic & everywhere in Indiena,’ it as "pelicve 
Chin Come. he ig eke SR SA as of ds ta ep carers, e& knowledge of 
the gcolocic' structure, and en écqurintanes with the OCCUPENCS, 
tribution end movement of ground ws ters. ars necessary Lor She omc 
solution of such problems: The ‘sts tcment of ‘the fects. sma ne id 
cussion of the conditions es presénted inthis peper should be ci | 
benefit to verious muntétpa Litres “es ‘Pee St 3 te, to ‘individuels, eng 
if Ber ureue et well drillers — or men ‘nective dy ong: ge ag in the searcy 
fox a supplics. 


CO Gir te 


-It is to be régrétted ‘that we do not have on file the reco} 
of thousends of deep, wells drilled in Indirne in s¢: fem Ghoges ends 
gas, Since June 1919; “it ‘hes’ bccen*mendetory for Oil end goa opera 
end drillers to send to the Livision of Geology of the Depertment ¢ 
Conscrvetion copics of ell decp well records, »We are indebtca to 
those individusls who hsve met with both the spirit cnd letter of @ 
ruling. It is from the’ mrny well logs thet we heve secured much ig 
formetion concerning the decper wetér horizons. It is te “be hopcdg 
thet a similer ruling in rcerrd to ordincry wrter wells will be 
inauguretcd rnd thrt - detriled’ r-cord wilt’ be eveitrbie gm eae fut 
which wilt emow T Pest ote: war: a pel to’ ‘-eh well penetreting -s m 
fe vPO Peet Or mice sy ew. 


Inai:na well Lrillers Associsiionm was orgenizcea in 1oq 
for the purpose of cdvancing the work of well drilling in, the strc i 
through incryrscd knowledge of” the” occurrence end there cater of tha 
Ogre, weters cnd throus ch better methods of recovering them, 
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Lt is recognized that any study of ground water involves 
Getaits which are cumulative, Adeqvate investigation of an area 
the size of the State of Indiana would consume years of one in- 
dividual's time. .Also such a study is largely a cooperative 
undertaking and the writer has had to depend on facts and figures 
as given by well drillers and residents throughout the region. 

In addition, the already published information has been drawn on 
repeatedly... The writer wishes to record his indebtedness to the 
publications which have a bearing on Indiana geology and ground 
water of Mr. Frank Leverett, Mr. Stephen R. Canpos, Dr. C. A. Malott, 
Dr, EY Rv. Cumings; Dr. W. N. Logan, Dr. W. M. Tucker, Dr. S. 5S. : 
Visher, Dr. P. 3B. Stockdale, and Dr. R. R, Shrock, Also many of 
the earlier reports of the Indiana Department of Geology and Natur- 
al Resources were freely consulted, Every effort will be made to 
credit published information to the proper authority. In many 
cases, however, it is not feasible to do this, The United States 
Geological Survey Water Supply Papers 21, 26 and 254 have’ been 

much used; Likewise the Handbook f Indiana Geology, 1922, has 
served as a mine of information, The appended bibliography con- 
tains a list of all. .refsrences cited in the present report as 

well as additional publications that were consulted but which are 
not specifically cited in the text,.- 


It is impossible to make individual mention of the many 
persons who have contributed information to this study. The 
writer, however, here wishes to express his appreciations for the 
mamgtourtesies rendered. Several corporations, notably the 
Baltimore & Ohio’ Railroad Company, Smith-Monroe Company, Layne- 
Northern Company, the private water corporations in many towns 
and cities, the officials of many municipal water plants, and 
others have given information from their files and records, 
Members of the Indiana Well Drillers Association have given many 
data, The several summer field classes conducted under the 
guidance of Dr. “..N, Logan have gathered statistics and facts 
relating to ground water, also the several members of ne Depart- 
ment of Geology faculty at Indiana University have contributed 
suggestions and information. Dr. C. A. Malott, in particular, I 
wish to mention, as he kindly supplied two of the plates ac- 
companying the report and otherwise. assisted in editing the 
manuscript. Dr, W. N, Logan instigated this study several years 
ago, kept it alive for a period of years, and then encouraged 
the writer to complete the final report. I-am deeply indebted to 
Dr. Logan for his kindly attitude, beneficial cooperation and 
sustaining support. In particular am I grateful to Dr. Logan 
fer his influence and position in securing the publication of 
this. treatise, 
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GENERAL Fl FEATURES Pe eee 


The state of Indiana is situated within two ‘physiographic 
provinces of the great Interior Plains, which extend from the. 
Rocky Mountains eastward tov the: Appalachians, , This classifica 
tion by Fenneman (1) ni Indiana as a part of the Interior Low 


Pennemoanjzon . Me, Physio paris Divisions of thé United States: 
Annals of Association of American Geographers, Vol. VI; Lode PDs 
19-= -98, Plate cee x 

--Plateau Province and a "part of. the Central Lowland Prove netee The 
unglaciated portion of southern Indiana is included in the Tacterior 
Low Plateau Province, The central two-thirds. of Indiana is fnel- 
uded in the Till Plains Section of' the Central Lowland Province, 
The northern one-fourth of the State lies within the 'Hastern Lalce 
Section" of the Centra 21 Lowlend Province. iva 


A complete study. of the. physiogr “aphy or Ratlindhn ‘has eee made 
by Malott,. (2) who divided the State into natural units | 
*Malott, C, Ax, Physiography or Indiana, Part Il, faacnene ae 
Indiana Gedlory, eee 21, Department of conservation, etate 
ot indians. Loe 61-256. 
based on altitude, URE; and related types oF topographic forms. 
It has been deemed advisable in this report to follow Dr. Malott's 
subdivisions and Plate I shows these physiographic units. 

Approximately five-sixths of the surface area of the» State of 
-Indiana has been subjected to glaciation, The location, of the 
State in the upper Mississippi basin plus the further fact that 
continental ice-sheets oncé covered. the area explains in part the 
physiographic classification, The unglaciated area: of: Indiana is 
found in the central-southern one-third’ of the State, These tw 
dividions of the State are useful in any study: of the gromma.water | 
and repeated reference will be made to them., In:making: a physio- 
graphic study: of Indiana, it is found that the, border betweens the 
drift and the non=glaciated area does not stand-out so conspicuous] 
ly and that regional units. extend from the driftless area for sev—_ 

real miles:dnto: the @iiciated) region, -éspécially there Onlge Bms 
drift! sheet! is reprebented, 


Draodla Lott! svrexteovsaive Bhuddessof: typesoot! dnéianssteiees cong 
ditions and topographic forms permitted him to divide’ the State in= 
to nine distinct units. The older’ portion of Indiana, from a zeo- 
logic. and physiographic standpoint, is found’ in: the southern part 
of. the State, The difference; in: topographic condition ani differcn® 
parts of this older area gave rise to the various»srepions l- @mits 
which may readily be distinguished one from the other, The rcla- 
tive altitudes and the land forms exhibited by all but two of 
these units have resulted from the differential effects of erosion) 
on the matcrials that immediately underlie the surface, Formations! 
composed predominantly of sand or sandstone’ resist erosion more 
effectively than do formations composed of shale or clay, The arc@ 
in which the sandy formations crop out therefore stand as hilly up-| 
lands, whereas the arcas underlain by shale are reduced to gently 


undulating or moderately rolling plains between the hilly districts) 
The two districts in, which 


| 
| 
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the main features. are not determined primarily by crosion are 

the Tipton Till Plain and the Northern Moraine and: Lake Region, 
These are constructional plains which have not yet becn. strongly 
modified by destructive processcs The relation of, these regions 
to the occurrence and recovery of " ground water is discussed in 
more dctail later, 


THE DEARBORN UPLAND ~ 


In southeastern Indiana, from central Wayne County south - 
ward, in the area underlaid by the Ordovician strata, is an area 
about 75 miles long and 25 miles in width which is variable in 
relief. The area is an upland in which the relief ranges from 
200 to 500 feet. This same physiographic district extends 
into Ohio and Kentucky, and is called the Dearborn Upland by 
Dr. Malott from its typical devclopment in Dearborn Co, Indiana, 


The Whitewater River basin, the Laughery River and many. 
other small strcams drain this ares directly into the Ohio River, 
The Ohio River has an elevation of about 425 fect above sea level 
and the highest point on fhe Deerborn Upland is epproximately 
1100 feet above ser levél. .The proximity of the cren to the Ohio 
River towerd which the streems are cutting rs ec bese explains 
their steep. era dients and (deep. intrenchment, i Age Pas aa pl 


“Tho Dearborn Upland in Indians, “together with its*ce -stern 
extcnsion into Ohio,-forms the catchment arga‘of the ground waters 
found in the outcropping Upper Ordoviciam formations, The glacial 
drift covering the area ‘varics in thickness and on some of the 
upland areas is quite thins “tn certain lecalitics the glacial 

antic will supply ground water, The entire outcrop beit of 
Ordovician strata will not’ furnish good wells owing to the 
physical constitution of the rocks, Thé strata are made up'‘of 
‘impermceabic. shales and-dense limcstoncs. Also due to the fact 
that many strcams: have cut déep valleys into the strata, the 
.weontaincd waters estape by scepage and by springs. A few 
perennial springs occur in the valleys where the water table has 
net been drained, The Ohio River, thc Ohio River flood plain 
and the glacial drift arc the chicf sources~<of ground: water in 
the Deerborn Upland region. | 


THE MUSCATATUCK REGIONAL SLOPE 


The Muscatatuck Regionel Slope corresponds in gcoographic ex- 
tent to the outcrop of the Silurian formations and the Devonian '* 
limestons formations... This. unit, extends es fer north es Rush and 
Shelby eounties,. Dr.C.A.Malott described and names this regional 
unit of physiogrephy, In 2 distrnece of 25 miles therc is a descent 
in, cleovation.of, roproximrtely eer fect from erst to west. The div 
vide betreen the drrine-e of the Derrtorn Uplend end the Musecta- 
tuck Kegionel Slope vwrick is dreined by white Aiver end the Musca- 
tetuck niver is the boundary between the “two inits, “On the "sontpy 

this area is 


~~ 


6 
covered with Wisconsin drift, ‘though the drift29 thing “oln 


“many places ground water occurs in this drift.<« The @outhem 


three-fourths of the Regional Slope area wore mantled with | 
*llinois drift, though much of the drift has been removed. ~ | 
This “southern “area “is mucha rssectedy wi th ae streams deeply 
intrenched. 


The bedroek of the Muscatatuck Re gional Slope is clstefly 4 
limestone. Ground water.odccurs inthe joint planes and crevices. 
The contact between glacial drift and bedrock is usually a good 
aquifer, provided stream valleys are not intrenched below this 
horizon, thus resulting in drainage and seepage. 


SS a ee eS ee eee eae 


The Scotsburg Lowland extends westward from the 
Muscatatuck Regional Slope to the Knobstone Escarpment. The. 
western’ border ‘of ‘the Itlinoian adrift’ sheet*is approximately. 
the wesatern border of the Scottsburg Lowland, with the exception 
of a small area in Clark County and also an aped north of the 
driftless area, in Bartholomew County. The Scottsburg Lowland 
cOincides in its geographic distribution with the outcrop of the 
Devonian black shale, however, in the eastern half of Jackson “ye 
County, due to the low areas along the White and Muscatatuck ~ 


Rivers, the Scottsburg Lowland area swings westward and is in par 


underlain by strata of Mississippian AEC» 


South of a’ line Abt03S \‘nopthebh Bartholomew County is 
found the Illinoian,drift occurring over the Scottsburg Lowland 
arease..This..drift, although variable in thickness, is a scource 
of ground‘water in.many lotalitics, “The contact. boetweer ea Urie 
and the bedrock formation is also waterbearing, especially where 
he GParl os 2a 00 considerable thickness. The Devonian (New Albany 
black shale is not an’ aquifer and wells drilled into the.shale 
cannot. be expected to supply ground water. Wells drilled through 


‘the shales into the underlying formation usually secure water, 


though in varing quantities. In the area underlain by Mississ#: 
ippian (Borden) strata, ground water cannot be expected. Th the 
alluvial flats along the White and Muscatatuck rivers, local 
supplies of water ney be secured : 


THE NORMAN UPLAND 


» —_——-— 


The Norman Upland coincides in its geogrs phic distribution 


with the outcrop of the Mississipolam (Border group)’ Strata 


belonging to the Osage series. A small exccption has already pz 
been made where the Scottsburg Lowland unit shifts to the westvar 
where the White and “uscatatuck rivers cut through the Knobstone 
Kkecarpment.. The sastern Boundary of “tne Novman Upland is the 
Knobstone Escarpment which extends from southern Johnson County | 
southward to the Ohio River. The Knobstone Esc2rpment has been | 
described as the greatest rohief foature 14 Indianae ine vestern 


porder of the ‘Norman’ Cisana is the ap sroxima 
be twecn the elagtic Borden strata and the sur 


te junction 
Limestone. 


srpjaczcnt Harrodsburg 


The Borden group rangés in taickness from about 400 feet 
aG the south enc of the Indiina outeres.arca.tov’about 765 fect in 
central Brown County. welts drilled into the Borden strata, 
which outcrop in a belt from 10 to. 36 miles in sidth, do not 
secure surricicnt quantitics of weter for. domestic purposes and 
many of the wells secure brackish or salt water. The Borden 
rocks have long bcén kno n as poor oroducérs of ground water, 
and this Norman Upland arca has uilvays been deficiont in this 
Tes pcct’. 


in extreme * northern Brown and Monroe countics tho south- 
most limit of the Illinoian glacial drift is found. North of 
this line water canbe sccurcd in the drift, though cven the drift 
“igs thin. The wisconsin glicial drift covered tho northern and 
castern thirds of Morgen County and this area usually sccures good 
water from uite drift. 


s 


oe CHE MITCHELL PL PLAIN 
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Whe Mitchell. Plain corrusponds: in gcographic cxtent to 
the. outcrop.of:: the -Mississi 2,1an Limostone known as the Harrods-~ 
burg, Salom,. St. Louis and St. Genevieve formations. The name 


was given by pit it ti, Bucdc: from its excelicnt develovment near 


Mitchcell,.-India The ire 18 charecterized by, the formation 
of karst a es it the.-Matehell Plain extends from Putnam 


County southeastward to Me Ohio Hiver. :- ‘The . cstern boundary of 
the. Mitchcll. Plain.is ‘difficult to detect in the ficld but in 
gencral is loc-tud at. the ap .rosimets contact beticen the dis 
tancaly «Limestone. formations -and. the clastics of the Chester 
Serics. -This -particuler contagt:b:lt also shows a change from the 
limestonc plain to the higher uvtand -topograshy of the edjaccnt 
Cra: ford Upla and Ete 


The Watanad i. lain from the standpoint of ground “water 
iguvervy<interusting. a ee drainage. in the Limestone ares 
haa been dceveloocd to a high degerce. » wells find ground watcr at 


scoveral horizons in the ‘Mississi olan Limestoncs. end springs arc 
frequent in the arcae Owing to the underground conduits and lack 
ofinformabion on these subterranvan passageways, ground water may 
occur in rather YestPictcd srcas. It is conceivable th. 2b 8 elven 
well could pcnetrs te-the-entive--abimestonc thickness and not en- 
counter a joint piane or crevice end consequently be dry. Usutaliy 
some watcr occurs 4t the formstional contacts. and ¢« given vell 
has a fair chance of securing some: -atcr, cven though pcrhaps in- 
adequate for domestic ourvoscs. | 


TaE CRAWFORD UPLAND 
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‘Indiane unite, eorres onds? in 


tothe -gecgraphie extentrol: ihe suteron 
(Chester) form:tions and the bas 
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for: sibdivision;,thovgh the: geology is. in. lapece Oo PL fee eee 
For: the CO. ogra chic: GROPC SHLON sy TBS veestera border or tne . 

bar ear ae op.and is the Lime stone. bedrock Mitchell P'ainw Ba srhe 
"nestern bound ry is difficult to determine. Dr MalovuL Magee gee 
rbitr neo chosen this western border as a belt of Gacy egaas 
velief associated, ith the ancestion, of..ageraded: vad beyae. es 
Cravrford Uplend has.the. distinetion: of: having within 128, porcers 
éertain og. the rougpest counties of the: stute. . Phe ive 
thée-roeks. ang the proximity. to, the: Ohio, River of ihe Soa 
portion of.the Grawford Uplend explain Los Pus seOnessae wee 
Mallot cesceribes the topogravhic cond1ltion, Of the arog ee, ee 


"Throughout the 


the variety of topographz¢ form anc diversity oe ee 
is bev iLideringi,g -aiten Leena iov: hills; great Padges, 
ome sharp, some-rounced; «nc others flat-topped, but 
none of even altituce for any ¢rest ase ed trench- 
inke  Velreys y fia c= ee ee valle with wallelike 
Wikies ca eatel es a0 tne Abouepe: re rock benches 
and ‘structural: sleins of greater or Leas 6™tGr ae meee 
or an Upliried pené y in of roliing character Sie kane re 
and there amidst the e<treme of differentis Ll -dpssene ion 
of Lhe’ “present erp stor eyore, sinkholes, and svallow- 
holes, some of which sre dee oly-sunk ‘in loose Sumadgtones 
and due to underlying limestone high above the local 
water table; monadnocks, outliers, local cuestas 
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The “abash Lowland of 
from near the center of Parks 
western bordor. of Yvorry County anc 
west of this line to the Wabash Siver. 
physiograpaie unit in southern indiana, 
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Pennsylvanirn bedrock which is covered with IlTinoiin drift 
from Parke County south*to a line extending from southeastern 
Daviess County to central western Posey County, which line is’ 
the boundary between the ungiaciatesd and glaciated arcas, 
South of the lllinoian glacial boundary the wabash Lowland 
extends to the Ohio River. The aggr:-ded valleys, the low 
altitude and low locel relief ave Bioko: Minden of tne aren. 

in the glaciated area of the “Wal sash. ‘Lor land ground 
water is found in the drift in most arcas, though the drift 
is thin in many places and is not an aquifer. Old lacustrine 
areas along the margins of the drift in Dubois, Gibson and 
Vanderburg counties usually afford supplies of sand which . 
contain Weter. ~The fala ahead owt. ektata TS a whole 'bexr 
ground water in Pair quontitiés,’ though certain shale strata 
are impervious. | hae: 


THs TIPTON TILL PLAIN © i piled dp 


| The ‘southérn: port: of-northern-Indisna which is boundcd 

on the north by a Line eer aes from Ft. Wayne to Kentlend,-- 
-partly by way of the’ Wabash River and on the south by. the north 
‘ern termination of the seven dpi Sensley deseribed - physiographic 
units, approximately on a line extending alan Richmond’ amen 
Franklin .and from Franklin to.Rockville, is the large arsa known 
~~ Bp, Ae Tipton Gadd Plains Lt is one of. the construction- +. pisins 
-and as such is relatively unmodified. The surface is made up of 
ground moraine, tu rminal moraines and associated gilaci-l fedturcs 
such as lakes, kames andeoskérs ley reatures OF the region 
have been produced. by the earn tn agencios of, eros ion,since 
glacial formation of the plain. af ’ 


| Glaciation. is res.onsible for the present surface con- 
figuration of the Tipton Till Plain, with definite local features 
to be explained by post-glacial weathering and crosion. The 
-glacial drift varies from a few fect, toas much as 500 foet in 
thickness. In most placcs ‘ground’ woter c»n be sccured in the 
drift or at the. contact between the drift and the bedrock. ~ 
Specific zones within the drift which appear dnd lense out con- 
tain gravels: and sand. thus miking better aquifers than the 
clayey till... Ordinary; till will supply watcr, though slowly. 

-and ofttimes .the supply is inadequate. The arcas of out2sh’ 

. plain. are composed of, gr:vols and are excellent aquifers. A 
continental glacier. docs not posses the power to sort its 

load as does running watcr, therefore, our glacial drift Gontsins 
hetcrogencous materaats ». 


aie The water-bearing beds in the rocks of the quaternary 
system are numerous and their positions are extremely viriable. 
Neverless, many locslitics have what tho drillers chided <aeatates as 
the various water beds, which will be discussed at greater lcngth 
later when the waters of glacial deposits are He seunaed 
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Many .privete wolls.and many, public »suppli.s obtain water in the 
Tonton Tall: Plaigaares from Che @ioC1 ol rire but okt 1s. necess= 
ary in certain. localities within ,this region fo pun tra sel thie bods 
rock fromations ‘to sccurc ada ash supplics. 7 alapisikasl 


“HORTHEKN MORAINE. “AND LAKR SGTION 


cnecivtnssh tian tgei panencthiataibarmntaeontamteiieaaceentesmaeeceareapanpincmmeon 


is, fg 


. . 2 
- - 5 pe 


; wet, i oe “ae. Spt be Sey wh ay cree 
. @he glaéiated arca of Indiana north of the..abcsh River J 

has..bcen styled the.Northern..Moraine and Lake Section. THO ~ ; 
name is.self-cxpianatorye,..Dy. Co As Malotet, describes the ares as 
2 compound of missive rugged moraines occupicd by inkés and © Mihoad 
lacustrine ploines, tt is composed of the younger ‘drift of the 
Wisconsin drift shcet. Post-glacial modification has Been ine 
significant. This latter fact is attested By the proegemaaes num) 
erous lakes, swamps, peat bogs.and moraines which resemble present 
mountain glacivr morathes-in--thetr+freshness. The moraines and . 
lacustrine plains are made the pasis for further subdivierteg se. @ 
the regione The three divisions b-sed on the presenee oF ola lake 
sediiicnts are the Calumet Lacustrine Section, the Kankakee e Lacus- § 
trinc Section, and tho. @ Maumee Lacustrine Scection, ~The’ two “Givis= © 
fons charactorizcd by tho. présence of iresular morainic misses 
"are the Valparaiso Moraine Section and the ‘Steuben Morainal” SS 

Section. ~ 7 , 


| This Physiographic- unit is also’ a constructional plain 

which is even less modificd bban the Tipton TT141 ‘Pitan “SeeiSeric 
age and geogrn phic. lotatibn *re ‘the’ two factors which a Eds in the 
present surface Cx ‘pression of the glacia 1 debris. = < 


| 
: 
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‘Tho glacial arift in aie) ete ‘Indiana roariges from a fe, | 
feet in parts of Pulaski, White’ and Newton: counties’ to an: lode 
of 485 fect in Nobdle County, AL oie at Kondallville 28° seugerica 
to have passed through’ 485 Foot. oF “arift, before penotre ting beds 
rock. : rae a Ao eae 
: The de po sits BH >? sah. gravel, and boulders ‘in the 
typical morainal belts, modi facd by fluvio-siicial séetion an 
localized ercas, and ‘alsd the deposits. of finer scdiments inthe 
more LypLeaL lacustrine Locutions contain “an abundance -of ground 
water. For ordinary domestic ‘Supplics, wells drilled’ into the 4 
drift are sufiictent..to moect all ‘nceds, though citics and towris 
must Yrequently go dccper to- “secure adequate supplics. -Within @ 
the: Ina, gor months the city of Ft. wayne ‘has constructed two dams 
across .the St. Joe of River. awrt tT bey * to “impound a watcr supply ‘and ‘ 
will abandon cntircly the many “rolls: | wht ch’ eve “in the past 
supplicd the city wita iebatideie An incretsing population with con- 
sc.quent hcavier.demands for water sup ply and a 2 ‘dual décline ing 
the ground writer source made it. imperative | tha Ft. Wayne chango § 
viol the prcsent system of river supply. oe ae 


Lk 


In the Northern horiane and hate Region, it is possible 
to secure unusually abundant supplies of water. rom the drift, 
yet most -of- the larger wells are continued -to the bedrock. The 
contact of the beérock witn the drift is an eacellent agnirer, 
and dn the southern. part of the arca the pedrock is limestone 
so fissured that. it-..is capable of storiug extraordinary quanti- 
ties of the water which.seeps dovn from above. From a study 
of well records it is believed that Rs BOPrtuere. oletra” pt 
counties in the Stute are underlain: by shalss and siltstones 
of Devonian and Mississi: Ipian age. Thes se forne tions’ are. not 
aquifers They are remarkable for their inporosity and inability 
to give up the little water contained in the nores. yater in 
this region must come from the glacial drift, as deeper welts 
usually secure mineralized water. 
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HISTORY OF whaTicR OBSERV.TLON@DEVELO FMENT 


‘The first series of meteorological observations organ- 
ized under national control was inaugurated by the medical 
department of the army in 1819. Climatic observetion » ithin 
the present boundaries of Indiana: were officially taken by. med- 
mceal°orricers ‘of the United State- nilitary® postse. BY an ,order 
of the Surgeon-General, dated July, 1818, it became the duty 
of each hospital surgeon "to keep a diary of the weather" and 
these "diaries" have beén continued at many army medical posts 
ever since, although the records have since 1890 been turned 
over to the Weather Bureau. Ward © (3) tells us that "Metcorolog- 
(3) Ward, R. beC., 7 ene | Cline ‘tes or the é United. Sohtatev, ppendes? 
1925. 


ical"Registers" embodying the’ results 5f these ‘observatnons 
were issued ab various times, and’ in 1860 the Surgeon- -General 
published a report which brought the -regults down to date, 
thus covering about forty -yearse 9 tek eee el ee ee owe. 


me a a ee reese 


In 1849 th Smithsonian Institution inuagurated a 
fairly extended system of weather observations.: Tnis was con- 
tinued until 1874, when the meteorological work of the Institu- 
tion was formally transferred to the War Department. 


The actual establishment of a generat national veather 
ervice came in 1870, in a joint resolution-of Congress 
feaoroved Feb. 9, 1870), providing for the tuking*of meteoroc- 
logical observations at military posts and at other points 
and for giving notice of the approach and force of ‘storms. 
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This important service tas pul ian churge of thie Chior Saawe 
Officer of the’ ermy, and ‘thew remained Until gale i, aoe, 
when it was transferred to the weather Bureau of the Depart 
ment of Agriculture. 


Available records of the U.°S. Weather Bureau give 
climatological data from many Indiana towns at an early date. 
A few are listed as follows: Laporte 1849, Logansport 1854, 
Rockville 1860, Indianapolis 1861, South Bend 1862, Muncie 
1865, Vevay 1865, Loi conia. in Harrison County 1866, "Bloomington 
and Knights town 1868, Fort Wayne 1870, Evansville 1877. This 
list, 18, not intended bo be complete put reveals the fact 
that many of our knovn averages are based on many years of 
records. 


At the present time 86 towns and cities in Indiana are 
given on the Weather Bureau tables as reporting on weakbher 
conditions. 


GENERAL PERATURES 
Sieeeceeeenteeeereer ee 


The climatic conditions of the State of Endiana are, 
on the whole, favorable to a good and .censtant.supplge of 
underground water. The most important of these conditions 
are precipitation and temperature, both of which are subject to 
marked variations from the normal. The fact that Indiana is 
located between latitudes 58 degrees and 42 degrees north and 
is also in the interior of aigreat:continent.gives.tne Gtete 
a climate which is: continentad.in-enaracter. The Gust oe 
México furnishes moisture fer the interior of the oe 
and Indiana is located in the-eastern portion of the areok 
interior region which hes high humidity and considerabl 
roaanieli, This same lptation 18 supplicd with ee marked 
séasons, with hot summers and cold winters. Dr. Visher(4) 


(4)Visher, S. S., The Geography of Indiana, Part 1, Handbook 
of Indiana geology, Pyblication 21, Dept. of Conservation, 
State of Endiana, 1922, pps 1-58. 
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has pointed out that Indiana's climate closely resembles 
neighboring areas «ith strongly marked seasons, hot summers 

and cold winters; frequent ehanges of) weather, due to the 
passage eastward of numerous cyclonic storms; high humidity 

and considerable rainfsll; moderate cloudiness and windineéss. 
These characheristics are in response to Indiana'ta position 

in mid-latitudes ( the belt of westerly winds, of cyclonic 
storms and of highly variable temperatures ), in the interior 
of a great continent but not shut oif froma source..of moisture. 
the Gulf of Mexice 


Indianats location in mid-latitudes gives the State a 
touch of the extremes of climate. It is near the Southern 
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margin of the area huving long and cold winters. The normal 
January temperature for the State is sbout 28 degrees Fahren- 
heit. Indiana also is locsted on bie northern: margin of the , 
belt which has long and hot summers. The average July tompera- 
ture ~fortithe ventire Stathiise 75 degrecs.Fahrenneite. The mean 
maximum daily temperatures for June , July ans August arc more a 
than 80 degrees Fahrenheit, for most of the Weather Bureau | | 
stations in Indiana. Occasionally extreme summer temperatures 
are experienced which make a sesson vith high average temperatures 
a bit trying. The high relative humidity in sumer gives an im- 
pression of high sensible tempcratures. This same fector 
operates .in winter, to’make cold werther more disagrecable The 
average normal temperature for December, January and Februa ry 
for the entire State 1s 30 degrees Fahrenieit. Tempoeratures 

as low as Sd°degrees below at LaFayette and 30 degrces below 

at Marengo have, been recorded. These extremely low temperatures 
are rare.and of short duration. 


The average amount of precipitiation received annually 
in Indiana is about 40 inches.. Snowfall makes up about one- 
tenth of the total precipitation in the northern part of the | 
State and about one = -twentieth ain the southern Un APL i i¢s 
Indiana, having a mean latitude of 40 degrics, thas a. 
relatively typical continental climate, although its inland 
location, westerly winds and rrequent cyclonic storms lend 
rigors to both stmmer and winter. The succession of cyclonic 
storms gives frequent and sudden changes in weather. dJngeneral, 
the climate ranges from temperate to the extremes of scasonal 
possibilities. The rainfall is abundant for the needs of agricul- 
tures The relative humidity averages about 70 per cent for the 
entire State. The growing season for the whole, State avurages. 
about 170 days. (Indiana has more sunshine than arcas to the east 
or north. Records show that the State has about ‘one-third of 
all the, days of the vast clear, one-third. cloudy and the remainder 
parts Bbeug ie 


TEMPERATURE 


The mean annual temperature of tndiana is 52.4 degrees 
Fahrenheit. This Anew is based on records which have been 
taken at various points in the State for a period of 44 years, 
so that much variation from this figure could not.be expected. 
Owing to: ‘tndianats lo¢é>tion inthe interior of: the continent 4% 
within the swcep-of winter cold waves from,.the west and north cst, 
and thuwaccaslonal heated spells common to the Mississippi fe oy > 
the average annual range of tenperature is much greater. Vefinite 
figures are not available for the average annual range of tempara- 
ture, but the highest temperature , lle degrees recorded in’ the 
State was at Salem on July 22, 1901. The lowest official tem- 
Perature recorded was 33 degress below. zoro at LaFayette on _ 
January 2; 1887, this making an extreme range of 145 degrees, 
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The mean annaual temperature decrcascs gradivally from the scuth- 
ern part of “ndiana on the Uhio Kiver to the northern and nigh- 
er portions 6f the State. Recards of the U. S. Weather Bureau 
show that Howe, in Lagrange County, has an average annual 
temperature of 48.6 degrees and that Rome, in Perry County, 

has an average annual temperature “of 57.4 degroes. _ Howe is 
located within a short distance of the Michagan State line and 
Rome is in cxtreme southern Indiana on the Ohio River. 


The annual range between avcrage monthly mean maximum 
and average monthly mean minimum temperature is about 46.9 
degrces. It ranges .from’e8.4 degrees iniJanuery to’ 7h.a soe 
in July. These figures. are from the averdge means for the State. 


The last killing frost in the spring occurs about April 
15th in southwestern tndiana and about May lst in northensteorn 
Indianag These are average dates as given by the U. S. Weather 
Bureaus Wsually the first killing frost in the fall ocGuge 
about October 5th in the northern part of the State and ctober 
20th in the southwestern corner of the State. Visher (5)*h has 


TSYy Tbids, peg Ay 00% COT ae Avokenoyvteon 


ei a 


pointed out that latitude is, the chicf factor. affocting tae 
length of*the growing scason; and that’ on the average the gcacen 
decreases in length: toward the north. Other factors bearing on 
this are altitude, storminess and ncarness to Lake Michigans 
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In northern +ndiana the ground is frozen for about 
four months each year and during this period little précipata= : 
tion can penctrat the ground. It°>might be addod that’ the 
precipitation is chicfly in the form of mow. Similar condi- 
tions prevail in the southern part of the State, with a shorter ! 
period of frozen ground and about one-half the snowfall. Dur-= 
ing the remaining cight months the soil is in’ condition ce 
absorb large amounts of rainfall, which in turn replenishes the 
groung water supply, Southern indiana is peculiarly Situated 
with respect to certain factors which determine tho relations 
between precipitation, temperature and ground water. A largecor 
apna sae of the rainfall received comes*’in spring and summer, 

he higher average temperature in the southern half of the State 
causes greater evaporation to take place. Also southern Indiana 
is quite hilly and precipitation cscapes more readily. Another 
factor is that southern Indiana receives more rains of the guick-@ 
falling storm variety, with Little chance: for absorption into the = 
hilly soe : 


Bt 
i 
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Simpson(6) has discussed the relations of temperature 
(6) Simpson, H. E. Ground-wat:- r Resources of North Dakota, 
Pa AN oe + Geological Survey, Watcr-Supply fapcr 598, 1929, p. 15. 
€o0 ground water as follows: — 

"The relations of tomocrature to ground water are 
very complexs “They: incltde the itmodiate.and direct relasiane 
that govern the amount, rate, and from-.of the precipitacions 
those that determine the proogortionate parts of the rain and snowg 
that-eva porate, runvoff, or absorbed, as affected .by.the evaporcaas 
tivity of the etmosohere and by the freezing, baking, ctc., of th@ 
surface; and those that govern the movements of eround Woters - Tae 
last item 1s commonly overlookcd but its importance may be sugges® 
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ed by the fact that water at 100 degrees F. has a viscosity only 
& little more than half that of water at 50 degrees F. snd hence 
percolutes neurly twice as rapidly throu:zh send of = given toxture 
as watur at 50 degrees; both absorption and flor therefore vary 
greatly with tho temperature." 


ane Lollowing tables show the normal annual tempcrature 
bore indiana. They ere basod on all available data to and ine 
Siucing 1950, cxzcept that normals for stations with less than 11 
years’ rocord were intscrpolated. Division and Statc normanl were 
not derived by averaging the station data shown, but inciude data 
for stations cdiscontinucd previously to 19350, These tablcs were 
prepared and distributed by thc U. S. Weather Burcau. 
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The mé:n ennual precipitetion in Indisna ranges from 
approxim-tely 35 inches in the north to slightly over 50 inches 
in the ecuntrel-souihern pert of the Stctc. © United Strtcs Weether 
Buresu records ‘show thet Leke, Porter, northcrn Laporte, St. 
Joseph, northesstcrn Merrsnell, Elkhe rt, Noble, northern Kosciusko 
pnd western Legrenge, counties reecive less then 3é inches of 
précipitetion. The region which roceives more than 50 inches of 
precipitstion includes Orewford end sm-ll portions of Orenge, 
Washington, Herrison, Porvfy and Dubois countics. It is intercsting 
to note that this small crea in southern Indiana reccives about 
43 per cent more precipitation then the driest pert of tne Stetc. 
By 2 stretch of imeginetion one mey detect some sccordrnee be- 
tween rrinfell and surfrce contour, the mejor streem vell¢eys re- 
eciving thie lerst rrinfelt end the higher portions of the ‘Strte 
the most. Minor topogrephic ferturcs mey excrt a pronounced local 
influence, wrich perheps explrins the heevy concentrreiion of rrin- 
fall in Crawford county. The county is topogrrphically high with 
dreinage in all directions, It is also located between two mojor 
strcam velleys. spe ars 


. 
“ 


The. “ecther Rureru divides Indicns into three divisions 
namely, Northern, Centtrl end Southern, The cnverege precipitation 


for tie son bern Diviston is 7”.7& inches, Tho average for ‘the ‘cen- 
tral Division is 39.54 inches,which incidental], is the average for 
the entire state, Tho cvorrge fer the Southern Division is 45,32 
inchess | 

8 £8 rain ‘or snow over Indicna comes 
Send the At lentic Ocesn.” The Strate 
peewoeyion the belt of cycl storms, ordincrily known *s Lows or 
low pressure srecs, Statistics show thet the southern pert of Indirn 
is crossed by the centers of about twenty disturbsnces, or Lows pcr 
ye-r. Northern Indiena hes sbout thirty, which clso cxplrins the 
mone sudden cnd varicd chrnges of .weécther in this section, As the 
are; s of low pressure move erstwrerd ccross the continent with the 
preveilijig westérly winds, the werm, moist cir from the south end 
southeest. is drewn into the eddies snd c:uses southerly winds and 
mild temperatures. Beccuse of the cooling of the air currents, con. 
densetion occurs with resultant precipitrtion., The cyclone moves 
enstwerd grrduclly, the winds *ccome northwesterly, end cooler cir 
ushers in lower tempcraturcs and clzer skies. The cyclones bring 

us our changes in weather. The tornado, which is localized in extent 
of violent nature and destructive in effect must not be confused witt 
the cyclones or Lows, Tornadoes occur occasionally in Indiana. 

They usually do extensive damage to a limited area, though the des- 
truction is dependent upon the intensity of the storm and the path 
over which-it ,sweeps, 


The moisture thot tect 
chiefly from the gulf of Mexi 
oni 
B47 


OQ 0 


The following tables show the normal annual precipitation 
for Indiena,. They are besed on all evailable data to and including 
1950, except thet norrals for stations with less than 11 years! re- 
cord were interpoleted, Division end-State normals ere not de- 
rived by everaging te -stetion deta sown, but include data for 
stetions discontinued previously to 1950, ‘These tables were prepared 
by the U. S. Weather Bureau, 


“be increased evaporation from the surface. Also winds /assisv in 


aan transpiration during the grawing season, causing loss of oro 
water, They have also noted the diurnel che nges which modify the - 
ground watcr conditions, 


. thé surface .contiguretion. Be Hath 4 ws ‘lieved that normel reinfall w 
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The relation between peinfell and ground water is complex; 
For bast evidence the records should show the smount of precipita 


time, the clovdiness, end the direction end velocity of the wind 
that £ollows tie rein. Some of these factors cannot be meesured 
accurately but in general we know that slow rate of fall permits 
a larger amount of water to soek into. the ground, Also af the 


tion, the rete of fall, tre eanct’ ion of the lend surfises as the 


ground is frozen water cannot Panel ie oe Log, ob eve if te grount 
ia baked end herd,.tne @uneoLt is inercesed. In addition af the : 


sun snines immediately following precipitation there is likly CO” 


ae ae and this factor is likewise important, Several workey 
nga 2 ged in ground water studies have pointed out the influence of § 


The direct influence of the reinfall on shallow wells is 


noticeable wherever such wells are in use. During the. spring when 


the rainfall is heeviest, and when, in addition, the snows thet he 
accumulated on the surface during the winter melt, the ground wat@ 


‘level rises notably, often times filling wells nearly to the top @ 
flooding basements and cellers. .During the dry summer months, ee 


wetcr table is lowered by evaporation from the ‘surface, by dischag@ 
‘rom- springs and seeps. along ig eit and by, trensp-irstion of. pla 
and by water being drawn from wells, During scesons of prolonged — 


dry weather, shallow wells in tne Stete or in certein arcas have bf 
known to become entirely dry due tothe lowering of the water tabi 
This condition existed in Indiana during the dry scasons of 1950-9 
1931, when the vet-r te*le wags lowered appreciably over extensive # 


areas, 

Tos influence of svasonal condi Lio4 a on thé Gesp Were 48 
not so pronounced and usually is not noticcd. In Noble County 
during the droughts of 1930-1931 the water level in meny wells wa 
lowercd as much as four fect... The wetcr level is spproximetely c 
feet below the surface in this ¢ aLce, though of course dependent u 


ultimately pring the weter teble to its normal level, ~~ Various 
writers on ee ogy havepointed. out that in the decper strata gr 


water. movemcnt is gquitc slow, and a chengs in supply Caused by sc 


concitions might not be ae oS ae 31a 3 observed would apperr long@ 
S R 


= 


the .contrit buting cause He ¢. ccescd to ¢xist. 


from the surface by impervious beds, “Under such circumste wives 


changes in sccson or in reinfall in the gentéral location of the we 


would have no cffect upon the watcr supply, uniess such adverse c% 
matic ree ae Ea affcetcd the supply arca from whence the water 
ericinally ca 
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VEGETATION IN R® LATION TO CLIVSTE “AND GROUND WATEE 


a err BE Mir SPT GRE TEN REANIM PEED —— 


The greater part “of Indisne wes originally heavily timbcra@ 


aa ¥ , isin Us Pi aA < . 4 me 


p It is known thet meny decply buricd aquifers are under hy@ 
“static pressure from a hod at some dist<nt point, and cre scparag 


. 
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ond at the present time very little virgin timber is left stand- 

“ing, in-any pert of. the State. .Smell.areas of prairie isnd existe 
ed in this State west of the junction of the Tippecanoe and 
Webcah rivers, thoush these arens wore very restricted and joine 
~~“ed- the -vast. Tllinois prairie onthe, west. . In. the.woodland area 
mep eaccompenying this report Benton County is ai nding for its 
small arec of timbered land. This condition has alweys existed, 
Northern Indians at present has»meny fine groves on farms, though 
their ares is indecd small compared to thet which wes’ forested 
when the State wes first settlcod. Southern Indiana hes thousends 
of acres of smell timber, but even reve is being culled over rap- 
idly: in’ rn ia heiggany +O se11 for commrerciel PER ‘S. those. trecs 
lerre e€nou-r for desired yses, hah: 


MPorvecveral yecrs the efforts of ihé Division of Forestry 
of the Department of. Conservation heave been dircetcd toward a 
constructive wo:iking forcstry. policy. = The following is taken 
from the 13th Annuel Report of thé Department of Conserve ition, 
Stctc of Indiana, Publication 113, 1931. "Indiena now has a 
working forest policy. . This inc ludes the-following activitie 
public-acquisition iof st-te forest lands: .a. tax, elrssification 
law to. encourage priveté. investment -insforcst cnterprisc; a. law 
permitting city end county forcsts; the -operetion of ststc nurs- 
crieg, % «<aupply trecs for forcst.-planting; o forest fire lew 
Aubhoriginge federat,:.-stete, and. REM EA PEGE AnE Gn in ‘systema~ 
tric fire Paka. op LOR HORSSE lends,” 
Timber nnd prushwood ‘¢ ap Sa ME by some students of the 
subject to be valuable agents. in the conservation of ground watcr, 
The thick forest littcr and humus soil rctsin moisture SOLe ItLLs 
as rein or snow, and the shade of the woods rctards eveporction. 
The run-eff is therefore -reduced, and a larger quantity of watcr 
sinks directly into.the ground,: Timbered lands act as reservoirs 
of reinfielbl, greduelly fecding it into the ground, and thus. not 
only equa lized but. inerensc the ground water supply and cause 
the ground water surfacc to stend se ae hte! nies 


Bay practically CVCry. Raatas ee: part. of ‘the water that eee 
removed by cveporrtion from tre soil and by transpiretion of 
plrnts is derived from cround woter in the zones of saturstion, 
In humid rerions much vround weter is remove -d hy eveporation 
end. trenspiretion, but te recearcoe Ts "gsnerelly so-great that 
despite these losses the undergi ound rescrvoirs overflow into 
the strcams and meinte cin the “stream disenarge: during much*of the 
veers : Ps 


-In?+Indime.clicared tracts will within a few ycers be 
covered with renk growths of :bushes and trees, The very fact 
that vegetation can thrive: is indice tive of. favorrble ground 
water supply and. the. further. fact that the wooded ares 29% the 
tracts of virgin timber which still stend, heve prospered through 
the yeers supports the. conclusion,theat.in’ forcsted creas the 
water table is not eppreciably LOWE PE Geg 


From the “standpoint of -waten : supply, oné of i= most 
serious effects of timber cradicetion «es pointcd out by Cumings 
(8)-is the change of stream regimen... In forcsted ; 


e 


eee 


he 


(8) Cumings, ©. h., The Geological Conditions of Municipal 
W ,tcr Supply in the Driftless Area of Southern Indiana, © 
Proc, ‘Inds Acad, -Sci.gi1O1ll, ee 


areas the streams eré usually clear even at flood stage ond 

do not deposit elong their lower: courses vast quantities of 
transported sediments, Where reservoirs have bcen constructed 
below deforested arers, the ultimeteo result is, the silting up 
end destroying of storage capacity. In the deforested areca 
the result is’ gullying and pronounced erosions) This,1is 
cspecially true in the morc rugged arees of the Stete, Also 
floods incresse in.frequency. snd violence. 


DREDGING AND LEVEL OF GROUND WATER 
rts ce EN A A TN 


In addition to the work of deforestation, another 
activity of man which has hed much to do with the ground 
wetcr level is dredging and ditching. ~-Since Indiena’ was 
first settled ditching bes played oa prominent part) In -aien®y 
areas, especially in the northern part of the strtc, Loves 
open ditches known 2s dredges and tile droeins which fced the 
dredges have bccn placed so es to drein surplus surface waters 
and ground waters. which stood at or nesr the surfece.~ In 
several areas of the Stete local shallow ground weter supplies 
have been perceptibly lowered by the dreining action of the 
Lepec Orede@eca. 


Aside from the observed fact that the water table 
hes been lowered in dredged oreas, another fector of vital 
importance is that reinfall does not have time to ,soak into 
the ground but is carried repidly away. This also tends to 
lower the water table, Immediate run-off is inercased “in 
the draincd arees and flood stages are heightened and the 
low water strges are much lower. 


Visher(9) has published some interesting data re-= 


leting to the er ificial dreoimnge situation in Indisuy 

He reports that therc are in Indiana hundreds of milss of 
opén ditches and tens of thousands of miles of drain tile 
converting many formerly worthless swemps into choice farm 
lends, -& mep showing the distribution of the tiled land 
reveals a notable concentration of tile drainage in the 
north=centrel plain, where most of the counties heave about 
haif of thcir areas tiled, Boone, Hendricks, Hemiiton, 
Hancock, Rush, Randolph, and Blackford Counties have over 

60 per cent. Tipton County has over 90 per ccnt, In con- 
trast, none of thé south-central’ or fer southeastern: counties 
heve os much as five percent: of their“tand’ titeds + nereae 
Vigo, Laporte, and Starke ‘countics, None of the southwestern 
or the far northern courities- has more than 20 per cent tiled, 
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except Stcuben (25 per cent), however, some of those counties 
have extensive open ditch drainage, 


In connection with any discussion of artificiel 
drainage, attention is directed to the occurrence of natural 
subsurface dreinage in the limestone belt of southern Indicna, 
While this subject will be treated thoroughly in a leter 
discussion, it should be mentioned herc, Hundreds of squere 
milés underlain by Harrodsburg, Salem, St. Louis and Sta, 
Gencvieve formations of the Mississippian have subterranean 
Grainage, For the most part the outcrop area of the 
Mississippian limestones is within the southern Indisna un- 
glaciated area, and the relief of the area would permit 
better natural drainage thon the till plains where artificial 
drainage is neccssary,. 


Tt is not within tre rerelm of this papcr to’enter into 
mere COntroversirl espects of the dredging siturction., It is 
believed that artificial drainage has made serviceable certain 
areas within the State, There is compensation for ill cffects, 
Mosquitos, ague, marshy unused tracts and a high water table 
which had doubtful value are in contrast to present-day 
cultivated farms, permanent drainage ditches and lowered water 
table. In the majority of cases where dredging has occurred 
the glacial till is fairly thick and where the water table 
has been lowered it is only necessary to dig deeper for still 
better supplies of water, At any rate the decper wells are 
usually considered bettcr from a health standpoint and if 
dredging has obliterated many shallow, polluted water supplies, 
that fact alone is a blessing to the State, 
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Indiana'ts natural drainage belongs to two great systems, 
the Mississippi and the St. Lawrence. It has been estimated 
that 90 per cent of the State drains to the Mississippi and 10 
per cent to the St. Lawrence, The number of square miles 
draining into the ew egal a Vhs 62,692, and into the St. Lawrence 
3,858, according to Tucker O} 4 


@) 
I; Handbook of 


Tucker, W. M., Hydrology of Indiana, Part III, Har 
of Indiana, 19e2 


Indiana Geology, Dept. of Conservation, State 
Di2le ae 


eee 


The following table is copied from Tucker's report on the 
Hydrology.of Indiana, and shows the principel tributary streams, 
eheir drainage areas in square miles, and the per cent of tks 
area of the State, 


Area . Fer, Cems > 
Sursyvstem Sousre Miles of. State 
Blue of washington and Harrison 
Pvuruwes gapipiy gacinvwascol « 471 erie 
finor “Ohio. tributaries yon ee so - f0e 4279 2) io 
Whitewater PG, Pras toe Ty Cw eet. S19 eee aE 
Patoka we ee tee NE, CTl.. ge%y 8135 ro 
White Boe we QIU OS Oe te Mee Me LIISEé 50 652 
Ramer miems. drainage. ot ae e oe & «6 75 20 
PM ig ew ee Me” Oey Me eis Ody 11481 o1l.41 
Ree FT hI OPO Ee Ag bee Se S101 8.48 
OT eS wl we! ie we 52692 89.45 
Area Per “cent 
Subsystem Square Miles of State 
Bt. Joseph of Lake Michigan . .«-« « 1668 4.5 
eS Oe ee Oe Ee Mi te OW es L277 - 3.49 
Calumet and Minor Michi gan 
BULCULGP2S8 5 5 « + ©. #% #8 665 bee 
Buriace Lake Michigan . « «= » * « « 246 268 


AOC Ol. Uewrence « « ». 5858 IG POS 


Sree indienne! woe wks 38550 100.00 
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According to Dr, Tuckcr the percents of ares’ of tie ounce 
are drained as follows: Approximately 64% of the drainase ofthe 
State passes through the moutheotetics eee sh, 17% reaches the 
Ohio by other lincs, 8.5% erjanaree. le “the-Mississippi through the 
Illinois River, while slightly over 6% flows into Lake Michigan, 
and somewhat less than 4% enters Bake Fric. As the rainfall is 
heavier in the southern part of’ :ihe State the percent'. of the runes 
off would be increased southwerd end dcecressed northward. "The 
chief, fectors wkhict effec? *heahst urede Grei nb ec, Of Iptaaeeagare 
eas underiyirrs reck, toporr: pragdashome-e5é ¢rtai faded ol, @radnegey 

nfe Ue mate eveporeiionis théesei ers dnter-depéendent, Thé | tepor.- 
seen anh y Be ‘dc termined toa greai extent bys the: undér Ly ing: ‘rock, 
Ss specrally: in the, southern part. of thes SF ek Phée-storage Hp serene 
due to the topogrephy in some parts, dag: tor ce underlying, rocks;.:»§ 
in others.’ Evaporation is depe ndéent.upon “the: rainfall, topography, 
mean ennuel temperature, etc.” 
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In summary the following is quoted. from tucker ts-reportt tie 
on ‘oe. water power resources of dnd iene ca 
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TTT . erence neon ip ae 
Tucker; W, Micysdlat er ‘Powoér of Indiane., 35th hb, Aneel nape 
Indiana Dept. of Geolog: ome: Madiny ales Bio eae ¢ a 1910 yea 


:“The We abash ae White ‘Rivers. drain. ‘the: mito ey of the 
State, All of the State cxcept the extreme northern and north- 
eastern pert drains into the Mississippi, The Maumee, Calumet 
and’ St. doseph rivers; drain the northern part into the Great 
Lakes. The White and Wabash rivers are of much, the same charactcry 
Both*"are long streams formed: by many tribut aries. Both have 
a Sii ent To 11 throughout their courses; Both f Low «off gape 
Wisconsin glacial area and have long valley trains, Blue .River, 
which drains Washington,. Harrisoh .and Cra iwford counties, 2a and 
Whitewater River, which drains the. o.utkesstern part oftstags 
State... Have much htekher erndicnts.. ‘ths the Whbtc pnd Wobesh. 

They ate smell strerms ene nerteke afathe metre of tHe, “hérd- 
watens of .the lerea strerms, Poth 7.086 etrenms phen ogee Trly. 
regWilss flow. In tit#erse of Bluse Aiven tiig is due tq the; 
undenground drainacgeioi ithe mitchell limestone, whijs in i ryeret reyey LSC 
of whttcwater Riverctt- te due to the, vast amount of glacial 
gravel deposited at its. ‘SOUPCC, 

"No.swamps or lakes 6 any soheides ‘able size occur in the 
southern part of the State. The lowlands along all streams are 
very valuable farm lands. This fact makes available storage 
basins very scarec under the present demand for wetcr power, 


gap ON, if the time comes: when the water power will be more 
uable than the farm land, good storage bosins..can be con, 
a At the pre¢sent.: time the .fgedeu dam/with the long head” 
Paces SGccms. to be the best.mcans of UG T belle IW a: ‘on Uhe 
larger streams ." 
wher-tind initeuek drainage of cach county: is discussed in the 
county unit, division of.this-paper end will not be further 
treated here, eda : pat er Aah 


‘ 
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LAKES AND PONDS 


The total area in Indiana occupicd by lakes, ponds and 
surface strcams is 510 square milés,. It has béen estimated that 
at one timc about one-fifth of Indianre was lake surface. This 
time detes from the Tllinoian gleciation., The Tllinoian glacial 
lakes were locetcd south of the “isconsin glaciel limit and west 
ef the driftiless srer, A few of these fossil lekes have been 
Gescribed, Thev now for the most part constitute good farming 
Bend. They were formed originally by the ponding effect of the 
glacial debris and usually formed in old or preexisting valleys, 
where these valleys crossed from the driftless area into the 
ice-covered territory. 


some of the morc common causes of lakes are wind action, 
glacial action, damming of streems, cutting off of meanders of 
streams, and diastrophism. Indiana's lakes are fresh water 
lakes and most of them are due to glecial action. Within the 
memory of living citizens the area covered by lakes in Indiana 
has becn considerebly reduccd., Artificial drainage of swemp 
lands has lowered the water table in many ereas with accompany- 
ing lowering of lake levels. Many lakes have been obliterated 
by natural and artificial causes. 


Tucker (12)nos pointed out that the existing lakes of 


I, Handbook of 


Tucker, W. M., Hydrology of Indiana, Part III, 
of “Indsenaysb9Ze , 


Indians Geology, Dept. of Conservation, State 
pp. 595-400, 


inciana are now practically confined to three locations: 


"First, the small river lakes which are along the lower 
courses of the Ohio, “abash and White Rivers, Second, 
2 belt of eleciel lakes extending from northern Wabash 
end Miemi counties to Steuben Guntv end occuvving 
webvash, Miami, Fulton, Kosciusko, Whitley, Noble, DeKalb, 
hagrangs, and Steuben ‘countiés, Third, ‘acbeltvof 
glacial lakes extending from Fulton to Laporte -counticé 
and occupying Fulton, Marshall, Starkc, St. Joseph and 
Laporte counties. The second and third occupy the 
marginal moraines formed by the Saginaw lobe of the 
Wisconsin glacier in conjunction with the moraines of 
the Erie lobe on the east and the Michigan lobe on the 


west," 
The lakes and ponds of the State are fed: by,surface streams, 
direct precipitation, and ground wetcr. Visher ( has steted 
3 SR in Aid aN! BP ER 


Visher, S.8.,-The Geogrephy of Indiane, Part I, Handbook of 
Indiana Geology, Publicetion No. el, Dept. of Conservetion,State 


of Indiana, 1922, p. 15. - 


that Indiane conteins 56,045 square miles of land area in addition 
to 280 squere miles of rivers and small lakes and 230 square miles 
@f Lake Michigan. The writer is of the opinion that the fact 
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that the State of Indiene hes 200..8QUnrve miles of Lakc Michigan 
within its boundaries is not gencrally known, 


In connection with the proximity of Lake Michigan which 
borders three Indiana counties in tho northwestern corner of the = 
State should be mentioned the prevalent idce in ccrtain localities 
thet -the ground water of, northwestern, Indiana,.is supplicd by 
Lake Michigen. Flowing wedlls;in northern Indians, ane, im mo. Way. 
connected with Lake Michigan and do not obtain a hcad from the 
waters of the Great Lakes, The level of Lake Michigan is 
opproximatcly 581 feet above tidc, while most of the surface of 
northern Indiena is distinctly higher. Some of the valley flats 
axlong the Webesh River are lower, but cven 4 surfoece stream 
across this nrea would flow slowly, not taking into consideration | 
the friction of water flowing through rock pores. The mouths 
of néarly all the flowing ‘wells .in northern.Indiones ore far 
above the level of Lake Michigen. 


The shallow wells of northwestera Indiana which obtain 
water from the glacial drift could not possibly secure water 
from Lake Michigan, There is every evidence that there is deep 
seated-undcerground draineace from the Kankakee volley toward Leake 
Michigan, The erevel beds of the drift, .cre msuabla. Ghitees 
distribution end comvoniy very orestivy in thickness even in 
short distenecs; oTPhessource sofherd.in ssuch,eravel Meda wae 
be within the limiis of: the open bed. wrich is usucll, gee 


th 


icW Milos OF (ven dces £CPOsey. 
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(¢.) meneame 
Tuckcr; W. M., History of thc Lakes near Laporte, ~Indtiane,. 
Proc, Ind. Acad. Sci. for 1922, (1925) pp. 85-94, 
inde near the north shore of North Pine-Lake, Laporte County. 
By drilling a'few wedils.and.cherging.ons..with,f iuoresecim aa 
was determined that the ground water was:not moving towerd 
North Piné:Lakevatithe surface.of the; Lake,+but that ah ga 
movement wes northwestward at the rate of six feet in thirtecn 
hours, or epproximately sleven feet per day. 


SWAMPS 


Attention has previously been directed to the fact that 
Indiana when first settled had thousands of acres Whalemeneccca 
draining, Many of the pioneers who first settled in the atace 
selected the hilly seuthern portion, Due to marshes and swamps 
the northern ‘pleciated section of thes State wes: much’ slower in 
development... With the advent of tile dreining ond open 
dredging the nbove-situstion wes reversed end rnorthcrn Indinne hg 
became a rich frrming recioOns Tile:d@rrimine end. drcdeing ere 
stil) ap propres@. | Une inere/ dL St rictt ay, teountre ni then. bes Oe 
of Indians, and even the Federel Government: have cided in. this 


ena 


work,. The valley flat of th. Kankakee Hiver is the most notable 
undrained area cxisting: in Indiana <t the, present time, 


Ea 


it has been estimrtcd ttt there are about 36,000 acres of 

worknble pert bcds in Indirne,. Most of the peat. bcds of the 
Stete are found in the three northern-tiers of countics,, The 
grestest concentrations of lekes cre in these same tiers of 
countics, Pceat bogs are mentioned since it is believed that 
peat accumulates &t or near the water table; for, if the watcr 

table is lowcrcd, the dcposit is exposed to the atmosphere and 
decomposition res sults, 


Practically cvery county in the Wisconsin mantlcd arca of 
Indiane has a few acrcs of marsh lend, end even in the low 
alluvial flats of the Ohio and Wabash Rivers are found areas in 
which the watcr table is more or lcss permanently above the 
surface, Floods, which scem to be on the increase, arc primare 
ilyresponsible for the temporary increases in both surface and 
subsurface watcr levels,. Aside from doing damage at the surface, 
floods frequently raise the genersl ground water levcl to such 
a height thet roots of plants cannot obtain proper acration and 
consequently the plants dic.. In portions of Indiena the main 
problem is to climinate excess watery and to lower the permanent 
ground water level of marshy trects so that they may be onset aniubanny catia 
In other bottom regions, the problem is to remove exccss waters 
during flood times or to prevent the occurrence of flooded 
conditions.. The increase of flood tendency is believed due 
Meimerily to the deforestation of large arods: ih’ Indtiana,, 


QUALITY OF WATER 


tmhere-ere-meny-erers—iniIndiens.which cannot.obtain ground 
weter supplies in sufficient queniities for public usc Mony 
private homes must procure water from Cis terns ome artificial 
reservoirs, In the case of citics ‘so locatcd that ground water ™ 
cannot be dependable asa source.of supply or is.too highly _. 
mineralized, er for other rcasons is unpotable, rescrvoirs must 
be constructed or river waters used,. 


In the case of the larger citics of Indians. ground water is 
not us¢d, The city of Indianapolis uses some ground water from 
many wells; however, this supply is supplemcntcd with water from 
White River and Fol Ll Creek... The city of Fort Wayne has found 
it necessary to abandon 51. wells, w which have furnishcd a supply 
of water to that muriicipality for about fifty years, in favor of 
reservoirs on the St. Joscph River,. Evansvillo hes obtaincd a 
supply from the Ohio River, . Gary, Hammond, East Chi cago: and - other 
large citics in the northwestern portion of the State use the 
waters from Lake Michigan, South Bend is the only city in the 
100,000 class which procures water from underground sourccs 
cntirely.. Terre Haute, Bedford, Columbus, Washington, North 
Vernon, Princcton, Petersburg, Anderson, Logansport, New Albany, 
Vincennes, Aurora and Seymour are citics which obtain water from 
Paver “sources, Bloomington obtains a municipel watcr supply 
from on artificial lake; aliso Indianc University at Bloomington 
has an artificial Inke,. Some of the Indiena citics which obtain 
water from wells are Marion, Frankfort, Angola, Attica, Auburn, 
Bicknell, Bloomfield, Spencer, Bluffton, Brownstown, Columbia City,. 
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Connersville, Fowler, Greenfield, Greensburg, Hartford City, 
Lafayette, Jeffersonville, Kokomo, Westville, Pendleton, 
Mortinsville, Laporte, Lebanon, Frenklin, and Mishawaka, This. 
list. docs not include ali Indiana. towns utilizing crene Seorae 
For a more complcte statement in regard to any particular 

town the reader is referred to the section on -public supplics 
or ee last county report. 


Ss population increases the soaerh ec ey will be more 
extensively used, Surface waters have the disadventage of 
being turbid and exposed to pollution so that they require 
purification, which is not necéssary. for, deep well waters, 
Many 6f the river waters used by Indinane cities require plants. 
for. the. removal of sediments in, addition to:filtration. and 
purification plant:s,,- Chlorination ,is. the: mast, used pur ifica ation 
procéss, . Surface waters are. generally not as hard os. ground 
waters, though surface waters which come.in contact. with limestane 
do Lomites.,. and glacial drift consisting of reworked, surface . | 
_materiels,. is likely to.be highly charged. with miners ls and 


almost as -hard. as. ground weter..: In-most. cases: the Ct SAPP he 
aeyipkotsiai matter. in the. surf ce oysters <8. not wery different. 
quantity or aurlAiy from thet in eround weter in the neianborh} oa 
Pat.s appliés in perticuler to the sround weter in the upper 


Strata, and not the ground water at depth... 


The analyses in the a¢eompanying teble show the chemical 
charecter of some surface: waters-in. Indiana. The following 
information and tables are be ‘ken from aides fiasco Papen coe 
by S. Re Capps: (15) : 


Ciel cack... yvaucakt suena 


SVDDSies la Pewee a Underground Waters of North- ¢ ae : 
Indiana: . Water- PEP SL FEE ie tere Ae i ae ek NO ei 
1910, pp. £62-5.. 


“=< 


"Prom August, 1906,. to a Ah ines o 1907, actly Sn mote 
water were collected from Streams “in or neer the region under 
GG WRAP and united Lim 8605, of. ten consecutive. samples, ond 

nadys¢s,-of., the, composites ‘thus. obtained: permit .compute ‘tion of 
Bai cei minimum, and average: conditions... The results in ‘detail’ 
have been pull alee iy, Water- Sup Ly FEDS 256% S., Pelee of water 


¢ Do Tis Hs Sin The moat Tay of thn ches a waters in the United Ste ates 
pts 1: Water-Supply Peper U, S. Geol, Survey No. 236, 1910.4. 4 


from Wabash River, at Logansport were: eolieicted: by Mr . ‘eae Dawiel 
in midstream above.the ‘entrance of Eel River; lines A, B, and C. | 
in. the: following teble give the.mcen, miaximum,. and minimum * 
values, respectively, of the estimates, Wabash River was ex= 
amined also at Vincennee, where Na. ie Ss i Wei senberBer collected | 
samples from the weterworks inteke,. © Thé mec My moximom,: ‘ond 
minimum values for the water at Vincennes. are. given in lines 

D, tigi and ofye At Indionapolis samples" of wate from West Fork. 

of White River were.taken im midstream: under: the direction of .- 
‘My H. E, Jordan, Lines G, He end. i show ‘the mean. and. the limits 


a | 


during the year for iihite River at Indianapolis. East Fork of 
White River was tested at Azalia, where samples were collected 
by Mr. Le Hy Davis, and the summarized results are reported in 
lines Jy Ki, and L,» For comperison+the avenage. quality of the.“ 
water 6f Lake Huron is given. in! Line! M, tab icdmpitted from’ ! ' * + 
analyses of 12 monthly samples taken at Port Huron, Mich, The 
pefcentage composition of* the anhydrous residues, computed. from 
the mean quality of the jsame water, is réported:in line} N; Q 93} 
P, Q, and R thus: Line M, percentage com.osition of the : 
anhydrous residue of water from Wabash ‘River at Logansports... 
line 0, the same fromewabash River at Vingennes;, P, Westy Fork? off 
White River at Indianapolis; Q, East Fork of White River: ats . 
Azalia; R, Lake Huron at jPort: Huron, Miche . 

A, B, C» Wabash River at Logansport; analyses by We ML. ‘Berr, 

. ‘ H S. Spaulding, ,and alton Van Winkle. 

D, Ey F. Wabash Rivér at Wincennés; . analyses by W. M. Barr, 

: H. S. Spaulding, and Vialton Vantwinkte, 9 * + +8 

i. West Fork qf White River at indianapolis; analyses 

: by W. Me.’ Barry H.:S. Spaulding, and Walton Van Winkle. 
J, K, Le East Fork $f White River at. Azalia; analyses by, . 
_ We Me Barr, H¢ S..Spaulding, Walton Van Winkle, Re Be 
Dole; Chase Palmer, and ¥. D.. Collins. : 
Me Lake Huron at Port Huron, Mich.; eine i R. “Be Dole, 
; and M. Ge Robértses. 2 3 
Wy OF P, Qy. Be Percéntage composition of “the anhydrous: , 

. residugs compated from A, D, C.J, a M, respectively. 


‘"The most, notigeable feature in the foregoing table 
is the unusually high mineral eontent. of f.Viabash,River at: popang~ 
port, which averages 807: parts per million, as compared with - 
466 and 467 for ‘the ‘ground waters of the same région; another 
noticeable feature is the great fluctuation.in mineral dohtent, 
which ranges from 309 to: £,940 parts per million. From line nN 
it can be!.seen that the water is particularly high in alkalies: 
and chlorides, and ins peption of the individual - analyses shows 
that high chlorides and alkalies are always. coincident with 
high total solids. ..The chief ‘reason for these phenomena is . 
undoubtedly varying pollution by salt water frdém oil wells,’ a’g 
noted on page 261, beeause surface waters from regions similar. 
to this in rainfal?’ ‘and ‘rock™ formations have not this peculiar: 
composition. Wabash River.-and: #ts. southe pn tributaries, aD VE = 
Logansport, the ‘Mississinewa and the Salamonie {see Pl. T°), | 
receive a large amount of drainage from the oil: belt, and 
physical evidence ofthis Pollution, such as ibe stained and 
bldekened vegetation, id encountered inthe beds of streams, The 
scale formed in boilers jusing such. water wotJti tbe hard,: and: - 
the water would also-~ »fogm arid corrode the boilers ; at times 
of highest mineraligatign | the “wa ter ‘is unf it for boilen use, x. 
Though Vincennes is notin. the: “region uxider discussion, analyses 
of the river water at tho city have been introduced ‘in “order $0 
show the: improvement affected by dilution. The great change 
in concentration can be appreciated by comparing lines a and D 
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West Fork of White River oat Indianapolis gives evidence of some 
oil-well scapapce ca but not to so great extent as Wabash River, 
(See lims G,'H, and I,): The,mean quality of this water is 
strikingly simile re to that of the underground: woter, It differs 
principally in being higher «in ehlerides and alkalics and 
correspondingly lower in:biéarbonatcs. AS a source of indus- 
trial supply | ne is*for superior to Wabcsh River at Logansport, 
East Fork of White River; :samplodg at Azalia, is not contaminated 
by oil wells; and its water is more or less typicsl of whet the 
other rivers would be in.thcir normal or unpollutcd steatc. and 

of streams in this section: thet. do not receive oil-well 
drainage. ie pe .: “ 


‘ 
4 


"Figures representing the avorage chemies1 composition of 
the primcipal sourecs of watcr: supply in. this rcgion are given 
in thé following table. Line A shows the average of five 
enrlyses cf..woters fromithe lowcr limcstoncs3; line B, the avcrege 
of 85*analyscs of waters from the upper esis salen ino ©, the 


n OQ; Re 


average of 169 analyses ‘of waters from thc unconsolidated 
deposits, Tho average mincrnl contents of the waters of the 
Wabash at Logansport and the White at Tndianepolis are givon 


in lite D and Ey vespectively 


, Mn oe Cae | > de oe : 

“The chicf points of ‘intercst in this teble (2) arc the 
high mincralizetion.of the watcrs from the Eower limcstones and 
from Wabash:-River.ond the; great similerity in composition of 
thé watcrs fromthe “uppcr! limestones, the drift, and White 


Rivers As stata An the previous paragraphs, howcver, it 
should be ecbadtime thatithe river watcrs fhactuate a great 


dcal:in composition and. the {the woters of lo¢@al wells differ 
grce tly from one another.” : 


+ ow'@ 
» 
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of waters in north-central Indiana 


(Parts per million) Table & 
Se ee. 
, Cal- Magne- Sodium Car- Bicare Sul- Nitrate Chlo- 
S111 63 — iron cium sium -and pos bonate bonate phate radicle rine Total 
(Si05) (Fe) (Ca) (Mg) tassium vadicle radicle radicle (N0z) (C1) solids 


(Nac#:K) (COg): ~ (icog) (S04) 


Renee: 0.7 205 104 820 “06 ap0-2 170 sone 1,570 3,890 
Patsy 18 1,8 82 31 27 ,0 BAL 70 1,0 19 466 
ea. oS .8 91 31 18 0 306 76 2,8 AY 467 
hme 14 “2 82 35 142 20 23.4 79 549 292 807 
Regs . 32 74 29 48 20 291 58 at 78 450 
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GROUND WATERS 
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The rocks which underlie tne surface of Indiana are 
saturated with water below a ievel known as the water table, 
which ranges from the surface to a depth of 100 feet or more, 
The water table is deepest in som> of the higher parts of the 
upland areas and is shallowest in the lowlands. In swamuys 
and marshes the water table lies continuously or intermittente 
ly above the surface of the ground. In northern Indiana where 
the lakes are so abundant, the water table.is noir tHe-surface. 
The wazer table does not occupy a fixed. position at any given 
place but fluctmustes continually, being highest just after a 
period of prolonged precipitation and lovest at the. end of a 
long drought. The water table has irregularities comparable 
with and related to those of the land surface, although it is 
less accentuateds. 


BY, efanitiaon.the,.water.table.is:the-upper,surfeee of 
the zone of saturation in ordinary permeable soil or rock. The 
beds between-the surface and, the. zone of saturation. are said 
to be in the zone of aeration, which may contain either water 
OF pases. it isrnecessary for vellisr to penetraterthe water 
bamlewiisthey..eare,to be oroductive and,even then, other factors 
may prevent the well from being a source of water, The stratum 
in Wilich the weter table occurs may be a compact, fine even-~ 
bedded shale or similar formation that will not give up water 
Tepousys. Coarse sandy or gravelly deposits with large pore 
Spaces contain and give up ground wat rs most readily. The 
aieaiea just described retain water tenaciously within their 
Seer evices, are not aguifers and are not considered as vatere 
bearing formations. In such cases it is netessary to drill 
to more porous horizons or be content with a seep vell, 


Tre epreater part. of the. pround water of Indiana is 
derived from precipitation within the borders of the State.. 
it is true that several streams, notsbly the Wbish Salamonie, 
and perhaps a score of small tributsry streams entcr from Onio, 
Michigan, and Illinois. The Ohio River separates Indiana from 
Kentucky, so that Kentucky cannot be considered. The Wabash River 
serves as the boundary petween Illinois and Indiana, beginning 
about ten miles below Terre Haute, so aporoximately 125 miles 
of Indianoe-Illinois boundary is eliminated. Also approximately 
50 miles of Lake Michigan serves as Stato boundsry of Indiana.. 
Itis doubtful if those streams which enter Indiana from Ohio, 
Michigan and Illinois contribute aporecinbly to Indianats 
ground water supply. When it is considered that such streams 
as the Maumee, St. Joseph, Kankakee, Iroquois, Wabash, Whitewater, . 
Bluc, and many tributaries flow dircctly into other states or 
main rivers which affect neighboring statcs as much as they do 


Se 


Indiana, it is a forcgone conelusion that Indiana's contribu-~ 
tion both in surface and subsurface watcrs ¢ scocds Gie gasmas 
from adjacent arcase : ; 


About 50,100 square yes of Indiana have been modifies 
by glaoiation, while only about 6,250 square miles have roe=- 
mainod untouched by glacial actions This means that practicas 
five+sixths of the surface arta of ‘the State is mamtied aun 
-@cposits of glacial debris, Rain watcr which falls on. the, sur 
| face has a chance to pene trate ‘the glacial co VOriites provided 

~ the precipitation falls slowly and other factors are favorable 
In this manner’ it is believed that precipitation reaches the 
bedrock and deeper formations. Where formations outcrop withi 
the State, precipitation has an opportunity to penetrate ‘the 
strata dircctly', -provided they ar perous, and may go down the 
“dip for milés before again coming to the” surface. “Beneath the 
giscial mantle the’ ‘bedrock ‘in ‘contact with this mantle usually 
obtains an abundant supply of ground water. Unless the bedroe 
ce impervious shale or siltstone, or other coriditions cause it 
to’ be. impervious so’ that water connot penetrate’ the pores). tha 
upper bedrock zone immediately underlying’ thick drir. @8%an 
execllent aquifer. In many areas the formation immediately 
below the drift is not maquifcr, so that’ decper drilling or @ 
ping at the bedrock must be the plan adopted. A é¢asé in point 
is that at Fort Wa yRe + re ee has described the cuttings 


TI6) cumings; Ev E. &., Silurian Studics -- Two Fort Wayne Wolls 
the Silurian, end Their Boaring on the Niagaran of the Michiga 
Basin, Proc. Ind. » Acad. Sci., | Vol. 5 59, 1929, 41995075 ‘pp. 185-8 


and interpreted the geologic section of two wolls drillicd “py 
the Fort Wayne Water. Works. Well No. 1 penetrated 110 fect of 
piaciald Gy itt, 2. thin, atre loam er Grcenficld dolomite and then 
450 fect of Huntington dolomite,including the New Corydon. 
The Huntington dolomite at this location is a whitey. granular, 
medium-graincd, often saccharoidal. dolomite., Well No. @ 
penetrated 70 fcet of glacial drift, . 40 fect of Greenficld dol 
mite which was fine-grained, and then wont through 450 fcet of 
very. Tincy to, finely. crystalline, saccharoidal. Mee ede of 
Huntington age. One cannot, fail to be. impressed. with the rel 
tive imporosity of these strata. These sub- arift formations W 
not aquifcrs and at* depths’ of 640 and 630. feet the wolls were 
. abandoned with no water. prospects imminent.: For a period. of 
fifty years the city of Fort Wayne had obtained . water. from the 
glacial drift or from. the pprous dolomite at-the contact of th 
drift and bedrock. Deeper penetration into the bedrock gained 
additional water, but apparently rc duccd the supoly from exist 
wells. For a more complcote statement in regard. to the Fort Wa 
system, the. reader, is rerercod 10. tne Alien County scction per 
biaiie to municipal suppliés. 


Thore is some basis for the idca tha tb many water horia 
still‘ exist as they wers originally bupic :d. in. the scdiments. 
Such deposits arc said to. centain fossil vatcrs or connate wat 
Connate waters may have bcen originally fresh or marine. Owin| 
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to an impervious covoring, both above and below such waters 
have. retained their original.characteristics to a marked degrcc. 
Salt. water has retained its saline content. It is conesded that 
eonnate waters may exist with the proper geological conditions, 
though actual cxistence oi such waters may admit of a varicty of 
explanations. Fresh water perhaps-would not continue: ‘frosh 
eas gcological ages.. a ¢ 


The idcal ge ‘ologica 1 conditions for the continued. pre- 
servation of connate waters would exist in the Illinois-Indiana 
coal basin, which subsurface records show to be centcred west 

of Gibson-County, Indiana. In this basin waters both connate 
and forcign would be entrapped because of the. lack of any outlct. 
Concentration of. the original brines would result. It must be 
kept in mind thu t movement of ground waters at great depths is 
excecdingly slow. It must be concluded that ground water is 
practically static when saturation occurs at great depths, in 
Saraua of “Low dip and which are near the natural outcrop so that 
great pressure cannot be me intained by any greet differcnces in 
elevation. fi Ts 
ar hee Bowden group of rocks assigned to the basal 
Mississippian of Indiana consists. of.a serivs. of sediments which 
-contain but 24 bt le. ground water and part WitheitdPeluctantly. 
Springs and se eps are clatively rere in the Bordcn outcrop 
belt. Wells obtain some water, though many of the wells barely 
supply a houschold and even then a numbor of the Borden wells 
bear saline waturs, unfit for usc. Ma any of the creeks in the 
Borden. outcwap ti are intermittent and become dry after the 
rainy scasons. Salt licks are frequented by cattle in many 
localities. in cesar the Borden strata’ occur. Early. Indiana 
Geological Survey reports state that. salt. eS made from brines 
obtained from the Springs and wells of the arta. No strata of 
salt are Known to occur in thiifs “part of the geological section 
in Indiana. . From whence came the salt? Some geologists asscrt 
that eon ee We ven isi thee answer, that thcse “sadt waters are the 
original sea brincs incorporated within thd sediments ‘at the time 
of their deposition. There is no doubt that the Borden sediments 
wore dcposited under marine conditions. The coritained fossils of 
_ marine origin testify to that conclusion. Another suggestion in 
regard to the origin of salt water is tht the ‘salt erystallized 
“from the original | sca water and was lator dissolved by circulat+ 

ing ground watcrss ~Presént day wéil cxporioneu.indicate that 
water does not circulate freely th®ough the Borden, hough the 
existence of springs and wells shows thet there is some move- 
Ment. of the waters, An: “anatysis of the New Providence(T7) 

(17) Blatchley, W: Sey The Clays and Clay Industrics of 
Indiana, Ind. Dept. of Geology and Ne Tae iy iat cde 29th 


Annual R Ropte, 1905, pe S6Ve 5 Pi PP 
shalc indicates the presence of 4.54 purten’s or WAtCBs 


» It has. been sta ited ina previous discussion that 
Indiana obtains no ground water from Lake Michigan. Shit, 
the rivers do not- act as fecders to. the ground water hE 
their courses, but obtain ground «ater from adjacont areas 
Lakes of Indiana are fed from ground water. From whence comes 
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the «ground water? >The «greater part of the sground-waten of 
Indiana is derived from precipitation within the borders of 
the: State. A few deeply buried ddr mations may receive some 
water from areas outside the State, and sea water probable 
still existp-in Large quantitLles im some cof. the,deep ky awmied 
forma tbiewts and :bn aifew of the outcropping formations. (oka 
some of the geological formatiors that underlie. the surface 
in Indiana are composed of dense shale, limestone, and) Ge1em. as 
and as ‘other: intervening tformations .gre.com sosedor porous 
sands and jointed limestones, it follows that rain water which 
falls on the surface will sbe.readily absorbed «by «the amgre -por= 
ous strataand willepass by gravity down the eénthysieelimed 
buried beds of a porous neture between the denser and relatives 
ly impervious beds. By this process quantities of water have 
become stored in the formations and constitute a valuable..re= 
S OUI CC}. 


SPH INGS 


The State of Indiana has gained a- reputation far and 
wide for natural springs and their waters. It is true that 
mineral springs and advertising are largely responsible for 
the national recognition given EAS Pave ping this respect, 
nevertheless certain ee are distinctive. The famous 
springs at French Lick and West Baden im Orange County, 
Indiana, and Trinity Sith ‘ite in Martin County, Wilson's Spring 
now cealled Harrisonts Spring in Harrison County, and. the. 
Fish Hatchery Spring at Avoca in Lawrence County are among 
the springs which have attracted the attention of people far 
beyond the-boundaries of Indiana. The location, origin’ and 
eharacter of mimeral waters in Indiana have* been discussed 
by eas Madan and nad_by Logan(19) from an economic standpoint, 
“(i8y Blatchiey, Wl S.j° The Mineral’ Waters of Indiana, 26th  @ 
Annual Report, Indiana Department of Geology and Natural 
Resources, 1901 »pp. 1i- ree 


(19) Logan, We to Economic Geology of Indiana, Part V-, Hand-~ 
book of Indiana Geology, Publication 21, Dept. of Conserva- 
pase 4 State of indien ay | meeehet 781- 81-94... 


ee 
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F 2 a would be interesting: to know-the number of citizens 
of Indiana who secure their water supply. from springs, but no 
aceurate figures are available... .Many .private supplies and 
several town supslies. come from springs. : Most ‘of the springs © 
emerge at. the outcropping contacts between relatively impervi- 

ous strata, such as clay, shale..or dense limestone or dense 
sandstone, “and overlying water-bearing sands. or limestones. 
Springs usually ‘form an ideal source of farm supply where 
caution has been exercised with respect to ool wits In the 
more hilly regions of. southern Indiana ,where farm pbuilding and 
homes have been locsted in valleys, it is found frequently that 
-a nearby spring has “been the determining Pa ctor in the choice 
‘of the loca ‘TLONs, 
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Natural spring water is almost never dangerous to health, 
because the minerals it contains in. solution are gdnerally harmless. 
in a few cases the waters act -as.a laxative and others. contain 
sulphur in amounts that make the water unfit or disagrecable. 


The term ts pring" - is properly nppiied to any water naturally 
emerging from the ground at a ‘single point or within a restricted 
area, The distinction between springs and general secps BC, however, 
is not always very sharps Springs arc classificd in vearious WAYS e 
tape states that BOE s may be divided peeording to their 

ode_of origin, into gravity and artesian 
(20) Fuller, | Mites Underground Waters for Farm “Uso, U.S. 
Geol. Survey Wate sr=Supply Paper No.«2553 1910, pps 22-7. 
Springs, and, according to the nature of the passages s traversed 
by the wator, into se Copage.y eubul|ery, and fissure springs. 


Gravity spri ng: e “+ A gravity spring is one fed from porous 
materials unconfined by impcrvious strata. water flows by gravity 
to lowcr levels, just as a surface stream flows... Many of tho springs 
which issuc from gla cial drift and alluvial dcposits arc of this 
type. Gravity springs gconerally bear fresh water, and are seldom 
highly mineralizcd. . 


Artesian springs. -- An artcsian spring is once whose waters 
are under hydrostatic pressure because of the source of the wators 
Deing greater in clevation than the spring. It is neccessary to 
have the water confined betwccn impervious layers or conduits of 
some typo. 


seepage springs. -- Sccpage springs are usually gravity 
Springs in which water secps out of Sand or gravel slowly. They 
arc of limited arcal scecleiett witadix od distinguishes them from 
enoral Spee rae Pa Fuller(egd) has pointed out tha t scocpage springs _ 
(SL) Tet 21) Ibid. , p. ited“ Ewer f 
are Bro Commoniy of the pr gravity “type, but where channels or fissures 
emorge Doneath beds:of sand or gravel seepages not infroquently 
result from true artesi an springs. . 


ee eee ee 


Tubular Springs. ~- Tubular springs arc quite common in the 
ariftiess arca of southern Indians because of ': . solution in the 
Timestone ‘strata. Conduits for watcr arc made in various ways. 
Pen y passage yor water sthrough porous stratum frequently cxuscs 
a channel to form and*ceventually»a tubular spring rcsults. Sccps 
frequently become springs of the tubular typc. t,.03.2 .DC. ¢.00n 
that this type includes both gravity and artcsian springs. 


Fissurc springs.-- Fissure springs include those issuing 
wWilong bedding, — joint, cleavage, dana fault plancs. (This type indi- 
Gatos that a break has occured inewthe.strata pormitting water to 

Pacaope. Most springs of this type are from considcorablo depths 

and ‘many are highly mineralized.».The springs at west Baden and 
French Lick are of this typo. Frequently fissure springs bea 
water with high tomperaturc, indicating dcrivation from considcr- 
able depth. No such thermal springs are knovn in Indiana. Hot 
Springs, Arkansas, and Steamboat Springs,. Nevada, arc cxamples of 
this type. The latter mentionod has steam cscaping at the surfacce 
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Many Indiana wells produce warm sulphur water, but while frequent-' 
ly alluded to as Mineral Springs, strictly interpreting the facts | 
of the occurrance they are not springs but wells. 


Other classifications of springs exist. Some are aa Tom™ 
lows: deep and shallow, cold and thermal , intermittent and pcermas 
nent; mineral and common. Mineral springs arc often named for the 
chief type of mineral matter contained in solution’, as sl phpmy: 
chalybeate, caleium, soda, “nd iron. Medicinal springs nrardhnell 
which contain substances which have actual or fancied curative | 
propertics. a : : 


i es: | 


Most of, thoxsprings. of indians omurge’ at the outeropping | 


| 


contacts between relatively impervious strata such as shale; denge 
limestone or clay and overlying water-bearing beds... Springs — _ 
usually occur at the heads of small valleys, on slopes or in vali 
frets) Indiana's’ ger ings renee From those “hich flo as.seeps anc 
intormittently, to“those of the type of Wilson's Spring: in Harr isn 
Gotinty which has been estimeted to flow as much as 10,000,000. galy 
Tons* per day during the dry -seasoh. if the piso of Lost River in| 
“OTAN Se County bo: considered os a spring, 1t-.is the largest in: 


R. Le y <> 


“Indiana, flowing, severdél million gallons. per hours. cs: fi 3 
7 | or om eee : 


EP ARO RS TAN WADERS Savolo ak <3 30cm 
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The word “artesian” has been used with several meanings. 
At first. the term included simply the superficial phenomena of 
flowing wells. At the: present time the term artésion waters incl 
not only the water of flowing wells’, but. also -well-waters that Ti) 
‘to a considerable. height within the tube or casing, under hydro=_ 
static “pressure. The structural relations..of. the aquifer, the 
associated impervious: strata which permit eround water movement 
end hydrostatic pressure are the factors which make artesian cond 
Cioned. AT artesian el b 1 sy therefore ja “0.1 -im whkckh the water 
rises considerably above the ~eround water table by natural hydro-| 
static pressure, as c result of certain structural conditions...” 
Depth and diameter: do not necessarily ‘enter«into the conditions . 
necessary for artesian..ells. while it is “true. that. many deep) 
wells ere artesian, it is also a fact that many shealloy glacial} 
arift wells ore artcsian.  fho term "Plowing well" is usually ap- 
plied to thit type oF weil “vhose waters overflov, and the others | 
arc generally termed "non-flowing wells’. 3 : 


The ‘height at which artesian water stands under hydro- 
static’ pressure 1s called“ its Statice level or heads It m-y be @% 
pressed in its relation to: sea level, to the level of the water t 
or to’ the level of the Well mouth. The Latter: is used) Am thig 
report. If the hecd.of the artesian well is above the mouth of | 
well, there results 2. flowing well; if the head is Belov. the 


A 
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eee e wet 1 -the non-flowing type of well occurs. 


NECESSARY CONDITIONS FORK ARTESIAN WELLS. 


The theory. of artesian wells is well known and generally 
accepted. As far.back.as 1729(22) artesian conditions were recog- 
(22) Norton, W.H., Artesian Wells of Iowa, lowa Gcol. Survey, 
See ele LOU), Peo d2Bs.y on tar ae a 
Mized and the principals of occurfaite stated. Phe conditions have 
been ably restated by a number of American geologists; and parti- 
cularly, by Chamberlin (23) and by Fuller. (24) 

(25) Chamberlin, 1.C., The Requisite and Qualifying Conditions of — 
Artesian Wells, U.S. Geol. Survey, Fifth Annual Rept., 1884, pp. 
125-75. 

(24) Fuller, .L., Summary of the Controlling Factors of Artesian 


= 


Chamberlin has stated the requisite conditions upon which 
artesian flow depends as follows: 


"], A pervious stratum to permit the entrance and the 
passage of water. 


2. A water-tight bed below to prevent the escape of 
the water downward. 


3. A like impervious bed above to prevent escape upward, 
for the water, being under pressure from tne foun- 
tainhead, would otherwise find relief in that direction. 


4, An inclination. of -these beds, so that the edge at ‘ 
which the water enters will be higher than the 
surface at the well. 


5. A suitable exposure of the edge of the porous 
stratum, so that it may take in a sufficient 
supply of water. 


6. An adequate rainfall #0 furnish the supply. 


7. An absence of any escape for the water at a 
lower level than the surface at the well." 


Fuller has steted that the above requisites apply more 
particularly to flow from stratified rocks and fail to include 
‘flows from other types of rock or even types of flow from the 
same rock. He calls attention to many exceptions to the above 
limitations and suggests more comprehensive essential conditions 
as follows: 


"7, An adequate source of water supply. 


2. A retaining agent offering more resistance to the 
passage of water than the well or other opening. 


3. An adequate source of pressure," 
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58 


___Simpson(25) has steted that every system of waterworks 


Se ara —_ 


) Simpson, f.£., Ground water Resources of North Dakota, U.S. 


Geol. Survey Water-Supply Faper 598, 1929, p. 48, 

that uses a gravity metnod of distribution is an illustration of 
the principie and functioning of artesian conditions. Water 1s 
supplied by the pumps to an elevated tank, from which it is run by 
gravity through the mains to the delivery pipes. ‘The water rises 
inte-homes.and.factories and to .other..outlets. under 2. preaaere 
proportional to the relative height of the water in the main 
elevated tank. Mr. Simpson isquoted as follows* 


"Thus we see that there is nothing mysterious 
about—-eartesian water... The. ppeson. Corm.tos flor a, eae 
easily Understood’ a's “that or phe water (rom estas oe 
fire hydrant connected with the village waterworks, 
because the, principiy is the same. If all taps ame 
hydrants in the village system were: allowed to stand 
open, the-suppLy~-in-.“Lhe nels CIALOLLn Oe Aree yt SO ee 
exhausted and then only a few of ‘the Lowest tans aa 
whe Village would "Prow, *sinte’-a Tew open “taps wan 
drain away the water as fast as it is pumped into the 
system... The same is true of, an artesian system, oe 
all wells are left wide open to? boy “to “waste } “tie 
reservoir of sand or sandstone 1s soon drained and 
the wells, except perhaps those on very Jow grovmds 
cease to flow. A few wells may waste all ‘the water 
which enters the artesian reservoir from rainfall." 


ARTESIAN CONDITIONS IN INDIANA 


eee a oe re eae 


eo = at a LS tn 


The conditions that govern the occurrence of artesian 


water in Indiana may be summarized as follows: 


Fa 


wo 
a 


The main source of the water in the*artéestan systema se tac 
rain that falls upon the surface within the borders of the 
State oF: it adjacent areaes 


The retaining agents are chiefly layers’of dense limestone, 
shale, clay, fireclay or siltstone, which dip gently te the 
southwest on that side of the Cincinnati Arch, and to the 
north and northeast on the eastern side of the Cinczaaa. 
Arch. 


The water generally is contained in porous layers of sand= 
stone, glacial drift, Limestone, dolomite, coal ane-atliuviunm, 


The artesian” pressure in’ any part’ of* a water-raited 


stratum or, bed’ i1s*@uce” to weight or the water’ in “the 


satie bed at’ haipher levels. 


Conditions favorable to the oocurrence oF arnteaien water 

are present throughout Indiana, but wells located on up- 

lands do not overflow in many instances owing to the 
elevation. 
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The geologic structures in Indiana which give rise to 
artesian conditions are artesian basins, artesian slopes and to- 
pography. faves SMS ee ao : 


The artesian basin of Indiana is that. pint Ey ‘of. Pats’ 
Interior Coal Basin which is in the southwestern. part, jof. the 
State. Itis typical of an artesian basin. Alternating permeable 
and impermeable layers arc laid down on a basin-shaped floor so 
that they slope from all sides toward the center. Another type of 
artesian basin occurs in eastern Allen County. -Lake Maumee was an 
old lake whose bed was compo sca of glacial. materials. This was a 
‘drainage area to the northeast and had a pre-glacial ‘stream. It is 
believed that glacial materials were-deposited on this concave floor. 
Sands were deposited in the lake and-then eovered with.clay. Wells 
driven into the sandy horizons in the lower parts of the basin pro- 
duce water which filtered through from the margins of the sand 
layers. This Lake. Maumee region may bea. special.type: of artesian 
basin. The ‘central sage han was. the old river eee hey, that 
opened northward, over which was spread a thick. layer of glacial 
drift and later a thick:bed of lake; Sidig Both Acorn al and lake 
deposits contain beds of sand that slope™ tows ard the axial valley. 
Red River Valley'in North’Dakota is of this. type... It is a modi- 
‘fied form of the basin gtmm tslopes-northward.. There is no basin 
rim on the north side.. Also, this type rese smbles. the artesian 
‘slope, penis the Ledbclshe ¥ is a itoring synclings | bij 


The artesian alose Ls ies commeers truckural” feature which 
Has an important bearing on water head. Indiana is underlain by 
rocks which have gentle monoclinal dip. The’ rocks of. the-State 
‘dip tothe southwest, north, and northeast. The oldest strata are 
found on the top of thie Cineinna ba Arch in. the. southeastern part of 
“Indiane..The formations were laid down on the margin of an old sea 
“floor and this is responsible for, the géntle dips from the higher 
outcropping -aréa toward a.lower area. The entire region has been 
“uplifted to arta our ad aly nt upper Mississippi Valley artesian 
system. + 


Wells in-eastern Allen County and.in’Gibson and Posey coun- 
ties illustrate the artesian-basin type... The Martinsville mineral 
wells occur on an artesian slope. The Allen County, Lake Maumee 
ati we kig- show the modified form of slope and basin type of artcs- 

an system. et ee 


- Another set.of conditions, which, produces artesian pressure 
is dépendent upon the higher position of the water table in a hill 
or upland, as compared with an adjacent velley or lowland. Topo- 
graphy is responsible for such artesian conditions. Water pressure 
is downward and the water table conforms, to.thce topography in a 
general way. it is probable that many of the artesian.wolls near 
moraines are of this type. Stratified rock. are not necessary to 
fulfill these conditions, though they could produce similar occurr- 
ences of artesian flow. 


. QUANTITY 


The guantity of water obtainable from underground sources 
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in Indiana by means of wells or water mines differs greatly from | 
place to place and at different depths, depending upon the local®| 
geologic and hydrologic conditions. Toxture and porosity vary _ 
vertically and horizontally, thus causing differences in the water 
bearing and water-retaining capacity of individual beds. Many fac 
tors enter into the reasons for éxcellént wells in one spot. and @ 
failures in an adjacent area. The mechanical construction of the 
well ig a vital point:in the success or failure of any well. 3 


‘ At most pleces it is practicable to obtain from wells the 
relatively small amounts of water needed for domestic and ordinary} 
farm uses.” This same statement applies to the smaller citics and 
towns, with the exception of some located in the driftless area. 
Natural springs furnish several southern Indiana towns with publi 
supplics, and many rural and small town domestic supplies are ob- 
tained by .means.of cisterns: : ON et: 


: In places the quantity of water available is very largeg 
as shown by the following examples: At Thorntown, in Boone Count: 
approximately 1,300,000 gallons of water are furnished daily from 
three gravel wells. When it is considered that Thorntown has a 
population of 1525, this gives an average of almost 1000 gallons 
por day per citizen. It has been stated that ordinarily in a cit 
where there is not much manufacturing, 40 gallons per capita per. 
day is: sufficient’ for alt ordinary-needs.. The city of Elkhart Wi 
a population in 1950 of 52,949 obtains a municipal water supply 
from ton wells which are estimated to produce 12,440,000 gallons 
daily or are capable of this production.» Contrast this supply in 
Elkhart with that of tho city of Goshen, (population 10,397) which 
reports twelve wells producing 1,000,000 gallons per day. Both 
city supplies are from coarse gravels in the glacial. till. These 
two city supplies well illustrate the differences in ground water 
existing between localities which are not far scparatcd. At Mari 
“in Grant County, a well drilled to a depth of 130 feet tested 330 
gallons per minute, (See picture on opposite page.) Another pic 
Sire fio. iMod ) shows a woll which was drilled for Ball Brose 
Co. at Noblesville, Indiana for a strawbonm mill. This well am 
reported to produce at the rate of 1000 gallons per minute. The 
“gity of Greenficld, Hancock County, with.a population of 4,188, 
reports two wells producing 1,500,000 gallons per day. Newcastle 
‘population 14,027, located in Henry County, reports five wolls 
“<producing 2,500,000 gallons per day from glacial drift. 


In some parts of the ,State where the yield of wells has DB 


large and the wells have been numerous, it has been demonstrated 


“thatthe quantity of available water from the beds now being dra 
upon is Limited and that-at the present rate. of removal the suppl 
wll eventually be exhausted-or at least become of insufficient — 
“quantity. “this was demonstrated at the city of Fort Wayne. An i 
‘ercasing population pius industrial expansion and accompanying née 
*“ coupled with a lowering’ water table made clear the necessity for 
action looking toward adequate supplics. | 


In every case before.abandoning public supplies which hav 
becn suspected of depletion, ttsis urged that cngincers be cm- @ 
ployed to. study the history of 61d wclls, spacing of wells and th 
general ground water situations Frequently a study of oa publicwa 
supply will reveal othcor causes for depletion than the lowered we 
table. a 
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QUALITY OF GROUND WATER 
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The waters of Indiana range in quality from excellent waters 
that contain less than 500 parts per million-of dissolved solids to 
those that--cechtanin <a pee Saas eens apse adda Most of those 
that are low in mineral content ar e entirely satisfactory for all 
ordinary uses, whereas those. that are high in mineral content are 


unfit for BeemP BEE: industrial. or farm use.- 


In general mo st of the waters fall into one of three 
classes -- first, slightly and moderately concentrated calcium bi- 
carbonate waters having moderate carbonate hardness; second, highly 
concentrated, calcium or calcium-magnesium sulphate waters with con- 
siderable noncarbonate hardness; third, highly concentrated brines 
or sodium chleride-suLphate waters. . fove Lis ie 


Most of the waters of the first class are of meteoric ori- 
gin and in. Indiana occur in. the glacial drift. and in shallow welis 
in the limestones and upper bedrock formations... The Borden group 
and the New Albany black shales-occupy a vast area in Indiana 
either at. the. surface.or adjacent to the mantle of drift. Waters 
do not circulate freely through the formations of these groups. 
Likewise shales in the Ordovician, Silurian, Chester of the Missis« 
Sippian and. shales. in the. Pennsylvanian do not permit circulation. 
Therefore it. ‘is seen that circulating meteoric. waters of the first 
class, while abundant are not without. limits. 


The waters of the second and third classes cannot always be 
differentiated. They.occur at greater depths. in permeable beds or 
moderate depths in. beds of low permeability. -The brines are prob- 
ably connate in origin or medified connate waters originating in a 
period of marine sedimentation. It is believed that. the Mississip- 
pian (Borden group) strata contain connate waters, Salt was ex- 
tracted from brine- in. Brown; County many years ago and even today 
many salt licks and briny waters occur in thés area. 


Another interesting occurrence.in Indiana is the waters 
that are high in sulphates of magnesium and calcium. The Springs 
at West Baden and French-Lick are typical of this occurrence. It 
is believed that these waters owe their high concentration to slow 
percolation or stagnation in strata containing soluble sulphates or 
perhaps to the reaction on limestone of sulphuric acid formed by the 
decomposition of pyrite. Much pyrite is known to occur in the 
Mississippian limestone formations and oxidation and hydrolysis of 
pyrite would produce acid to decompose the limestone. In general 
this decomposition does not occur at the surface but at depth. 


The increasing percentage of dissolved minerals at increas- 
ing depths has often been noticed. In Indiana the very deep forma- 
tigns invariably contain briny waters or sulphur waters unfit for 
use. For this reason deep drilling cannot be encouraged. There are 
exceptions to this statement. It is not true that all deep wells 
carry nonpotable waters. In the Unionville gas field of eastern 


Ag 


Monroe County, fresh water was found in the Devonian lLimestone,. 
Salt water was expected at this horizon. The structural condition; 
of the field are believed to be responsible for this freshening of | 
the water. it 1s no6\a normal Wonditaon and is perhaps best eg-— 

plained by proposing a theory that rréesh water along the fault-plai 


a 


permitted the decper water ‘to’ freshon, bai ye 
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L.. Cox, E.T., Indiana Geol. Survey Second Rept.e.,. pe. 106, 
La@v7l. Chapter headed "Martin County" has section 
on mineral waterse- Five analyses from miscellane=-- 
ous sources... + : 


2, Leverett, #rank, The Water Resourecs of Indiana and 
Ohio: U.S..Geol. Survey-Kighteenth Ann. Rept., 
pte, opps i 4b945E0,.. 0897s &oThinty two analyses 
from miscellaneous sources.. 


3,.Blatchley,..S., The Mineral waters of Indiana: Indiana 
‘ Dept. of Geology and Nat..tes., Twenty-sixth Ann.- 
Rept., pps. 11-158,.1903.. (This annual report gives 
on pp.. 159-226 an article by Robert Hessier on the 
. medicinal properties and use of Indiana wateorse ) 
wighty analyses from miscellancous sources.. 


AseCappe; SioReg. The Undergteund wWacer of North-Central 

Indiana, with a ehapter on the chemical character 
of the waters by R.B.. Dole: U. S.. Geol.. Survey 
water-Supply taper 254, 1910... Three hundred twenty 
analyses of ground water and thirteen analyses for 
surface water, made in laboratories of Up«pe Geties 
gical Survey and State Board of Healthe. 


5iscellins, we. DegeThe? Industrial Utility of Publie wWasey 

nihil ‘Supolies in the United States, U.S. Geol. Survey | 
Water-Supply “aper 496, 1923; pp. 54-6 pertain to 
Indiana city supplies. 


6. Logan,.W. Ne, Tabulation of Analyses of Indiana Mineral 
Waters, contained in Hoconomic Geology of Indiana,. 
Part V,. Handbook of Indiana Geology, 1922, pps. 789-94. 
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DOMESTIC USE 


——- + 


“Sanitary Cons‘derations, -- The chemical analyses given in this 


report i furnish no criteria for Opinions in regard to the sanitary 


quality of the waters examined, Statements made in resard tadomestic 
use of the waters refer to the use as affected by the dissolved ;> 
mineral eonstituents anddoinst bnkc, inte) a> account 


possible pollution by disease-producing bacteria. 


The possibility of pollution can best be determined by inspect 
jon of the surroundings. Surfacé waters, shallow wells, surface 
conditions at all wells, and many springs require special care to 
prevent contamination, Deep wells are usually safer, and when con- 
taminated the source can usually be traced to surface water that 
may enter at the curb or through defective casing. 


Under a rule of the State Board of Health, adopted May 21,1930, 
it is required that operators of public water supplies submit samples 
to the laboratory at intervals specified. by the State Health Com- 
missioner, Acting under the authority of this nule a sampling 
schedule or interval has been established for each supply. It is 
interesting to note that statistics show that ground water is the 
source of the majority of the questionable supplies found, 


Dr. J. W. Beede (26) in a paper read before the Indiana State 


(26) Beede, J. We (Cited) by Bybee and Malott -- The Flood of 1913 
in the Lower White River Region of Indiana -- Indiana University 
Scudies Bulletin Vol, XII, Noy 11, October 1914 SLES 


Board of Health; has shown that old adjustments are broken as the 
water table is lowered, thus causing what once was good water to 
become unfit for use, In Indiana the drought of 1930 and 1931 was 
responsible for the lowering of the water table and thts reason is 
assigned in a large measure for the failure of several of the public 
supplies to meet the required bacterial standards, 

Hardness, -- Hardness in water is produced by calcium and 
magnesium salts, commonly called lime and magnesia, The hardness 
of a water is most noticeable when used with soap, because insoluble 
time and magnesium salts will form and prevent the soap from exer- 
cising its cleansing power, The hardness d@pends on the quantities 
of calcium and magnesium in the water, Hardness may be recognized 
also by the deposits of insoluble salts formed when a.hard water is 
heated or evaporated, This is best illustrated by the incrustations 
on the inside of the old familiar teaskettle, 


A’ few other clements, such as iron, alumimum, strontium, or 
Darium, would cause hardness, but these are not found in the water 
Of public supplies in quantities large cnoush to have any sppreci- 
able effect, There are exceptions to this statement. as it is 
definitely known that at least two or three public supplies in 
Indiana are treated to remove iron, 


Hardness may be determined by the use of a standard soap solue 
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tion, but in general can be cetermined more reliably by calculati, 
than by the use of the soap solution, Most of the "calculated" 
results arc obtained by calculations from the calcium and magnosi) 
In orter to have a uniform expression for hardness it is cus tomar 
to peporh it as calcium carbonate (@ato3) equivalent to the eelci 
and magnesium, This amount is calgulated by multiplying the quan 
of calcium by 2,5 and the magnesium by 4,1 and adding these produ 


© 
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Some textbooks use’ the. formula: TH equals 2.0 Ca plus 4.1 1 
In this cquation TH; Ca, and Mg represent the parts per million) 
total hardness,¢aicium and magnesium respectively. | 


tf the hardness of water is less than 50 parts poremillion WA 
is usually not noticed,and hardness from 50 to150 parts, although 
noticeable, does not produce serious inconvenience, Where water | 
with over 200 parts per million is common. many cisterns are built 
to store rain water for use in laundry work and wherever soapas | 
used, According to a map of the United States on which the ho rdn 
of water is shown, Indiana is one of nine states which are classe 
as having the hardest water. This map (27)° gives the vaverage | 


| 
(27). Gollins,.W,. D,., The Industrial Utility of Public, Water Suppl 
in the United States, U, 5S. Geol.s Survey Water-Supply Paper 496, 
MeORS. thienls | 


ie golf else 8 Seo) 00 22 en 
hardness, by states, of water furnished by public supply systems 


over 300 cities in the United States and population, by states, ¢ 
the cittes considered, The states, besides Indiana, are Illinow 


‘South Dakota, Nebraska, Kansas, Oklahoma, Flonida,and Arizona, 1 
“stotes- for the: most vart are the best agricultural states, The 4 


water, “however,;.makes- them less desira ble as places of pesidence 
’ r 
_. Im Indiana the average hardness of thc: watgr of the large pl 
supplies is from 200 to 500 parts per million, .Such waters -aPre@, 
actually hard and in some cities efforts are made to reduce’ the } 
noss~: Some Indiana cities along Lake Michigan, Bloomington, whit 
secures water from a reservoir fed by streams flowing over Borde! 
strata, and a,few other towns which secure water by impounding pl 
cipitation have water which is relatively soft, It is true for! 
most part that the ground waters are hard, Waters from the Bord 
.or which flow over the Borden may be exceptions to ‘this statemen| 
-‘but: waters from the Borden are rare and in many cases. contain sa: 
in solution in addition to hardness of the usual type, ‘a 
--... Iron in water water: which is used for domestic purposes is 
-agrecable,.. A small quantity will stay in solution. as bicarbonati 
-in a colloidal state without becoming noticcable, If much is pr 
it is likely to separate out when the water stands exposed to th 
air, The water bécomes turbid at first but clears as the iron Si 
tiles to the: bottom. of the vessel,» If,several parts per milliong§ 
are present, the iron will stain articles washed in the water ant 
stain will be left on enamel-<ware vessols, bath-tubs, lavatories: 
and other. enamel plumbing fixtures, Large quantitiessof iron: ag 
objectionakblo. to the tast to most peoplco, although certain miner: 
waters are hishly cxploited .for their therapeutic value due to h 
content of iron, 4 
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By way of summary, the following is qudted from Professor 
C, W, Foulk, (28) of Ohio State University: 


« 
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(28) Foulk, C. W., Industrial Water supegt aa of Ohi Geol, Survey 
of Ohio, Fourth Series, Bulletin #29, 1925, p. 66 
"The objectionable qualities of a water for general house- 
hold’ use aré sediment, turbidity, odor, color, hardness and iron. 
The higher the value bf these chara .eteristics the worse ,is the water, 
A hardness of 100 parts per. million is about the upper limit of 
tolerance. Above that value the use of-the water with soap becomes 
objectionable, MTIron shouldbe lower. than 0.5 part per million or 
brown spots will appear on laundered clothes and bath room and | 
“kitchen equipment will be. stained where. the-water.drips onvit. 


In the: operation Sianh cmnttied tase the commonest trouble 
due to water is the formation of scale: .In.a general way the 
scaling tendency of a water is proportional tothe hardness. Mineral 
matter in solution or suspended in the. water deposits on the tubes 
or shell of the boiler as the water is used for making steam, 
Those separated solids which adhere to the walls of the boiler,.are 
known as scale and the portion that does not adhere but remains 
as a loose mud is called sludge or..basic sediment, 


Temporary or carbonate hardness causes soft, non-adhering 
sludge and permanent or non-carbonate hardness causes hard ,adhering 
Scale, Calcium and magnesium are the active ingredients in the 
formation of scale, which in addition to compounds of these elements 
contains the suspended matter, ‘silica, iron oxide- and alumina from 
-the water... The .carbonates- of lime and magnesia, “hydroxide of mag- 
nesia and sulphate and silicate of lime are the main constituents 
Of boiler water deposits. .Organic matter, salts of sodium and oil 
frequently occur also. As a rule one of the -above main constitu- 
ag st apegipelhtgti when deposits are.formed, 


The grids benet point. in: icecman i ex of ale pine boilers 
ts not how to get rii of scale ei how to get. nia of the mineral 
constituents in the water from which scale is, formed, 


WATER .SOPTENING: 

. Many waters can be much improved for boiler and other 
‘uses byesoftening, which consists. in removing calcium and magnesium 
from the water, By modern’methods it is possible to’ make hard 
water soft so that it is not necessary to have. the inconvenience 
and unpleasantness which accompany the use. of.hard water, The re- 
moval of lime and magnesium compounds from a water can be ac- 
complished.hby.. precipitating them with Chemicals or by long ex- 
posuré to: the air or at least to a partial a ae ape even by heating, 
Tae chemical. methods are -preferred.. , °: | 


4 


Two general types of softening systems are in use--the 
dime soda system, which has been in use for many years, and the 
Dase exchange or zeolite Mae which is a recent development, 
The zeolite system has been known for many years, but has not 
been fully developed until reccnt years, 


Lime-Soda Method of Softening.--"The lime-soda system com- 
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prises tw sets of reactions, Lime is added to the water to take 
care of the free carbon dioxide and the bicarbonate and an oxtra 
quantity corresponding to the magnesium. In: general this additior 
may be said to reverse the process by whichethe caleium carbonate 
of the rocks was dissolved by the water, This solution took place 
by reason of the carbon dioxide in the water, If the right quanti 
Of lime is addcod it unites with the carbon dioxide, thus reloasing 
the calcium carbonate taken up by the carbon dioxide and at ;theve 
seme time settling out as a precipitate, This much sortcning is 

clear gain; the added.calcium separates out with that which was ¢iy 
the water, This trcatment romoves only carbonate hardness. ‘ 


"Mo convert noncarbonate to carbonate hardness soda ( sodium 
carbonate) is added to the water. Calcium sulphate is changed to 
calcium carbonate and’ the sodium carbonate to sulphate, The cale: 
carbonate settles out, but sodium sulphate romains in solution, 
This treatment softens the weter but lesves in solution about the 

ame total quantity of minoral mttor. Some natural waters conta: 
so much noncarbonate hardness that they can not ve tronted succes: 
fully by this mcthod, Aftcr the scale-forming constituents are 
romoved these wators contain such a quantity of sodium salts that 
they are not fit for boiler use’ on account of foaming. 


"The limexsoda process is carricd out cither intermittently © 
or continuously and cither with cold or hot water," (29) . 
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Zeolite Method of Softening--- The basc exbhange or zeolite 
system of water softoning makes use of alkaline aluminum silicate, 
of cither natural.or artificial orgin, When hard water flows thr 
a bed of grains of zeolite or exchange silicate, the calcium and | 
magnesium in the wator are replaced by sodium, lcoaving the water 
practically free from hardness. No chemicals are used in the sof) 
ening process except common salt which is uscd to regenerate the 
mineral or coxchange silicate, In.the reversed reaction the salt 
used in regeneration gives back sodium in cxchange for calcium an 
magnesium removed from the wator, After washing, the zeolite is | 
ready for use again. This regenerating process can be carricd ou| 
repeatedly, there being very little waste of the mineral, The ha) 
ness is entirely removed and’ no excess of chcmicals is added, 
This softening proécss adds nothing to the water, uses no chemica’ 
and needs no pumps. (30) 


« i 


50) Bartow, Edward, Water Softening by Baso xchange, PYOGs Towa. 
AcaGy Stix 1OP IVOl. Vole 151-5, 
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RELATIONS OF ( OF CHEMICAL COMI Seda gt atin _OF GROUND “JATERS 
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TO O- WATER SEARING FORMATIONS 
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It has not been possible to investigate extensively the chemical 
composition of the ground waters of Indians Where analyses have 
becn available they are prescnted, The ana lyses of the ground 
waters and the statements that have been made in regard to the suit- 
Geaiity of ‘the watcrs for domestic use consider only the effects of 
the dissolved mincral constituents, ‘They do not consider the pre- 
sence or absence of discase-bearing bactcoria, which is usually the 
determining factor in any considcration of a public supply. 


Extreme caution should be exercised in the location of new 
wells and scrupulous care must be taken to prevent pollution of 
existing wells and springs, Some of the factors to be considered 
are natural drainage of the surface, of the buricd bedrock when 
mo Dedrock is near the surface, the locations of possible ‘sources 
of pollution and their cradication, and possible sourccs of con~ 
tamination from near the’ well curb, 


The Mitchell Plain region of. Indiana has..some special hazards 
in regard to underground drainage and water supply. Where solution 
channels heave developed in limestone it is possible for ground 
water to circulate extensively and to be polluted over wide arcas, 
The sanitary character ofall water fromsprings and wells in the limc- 
stone belt should be considered and periodic sanitary analyses made 
asa precautionary measure, ‘Sterilization of public supplics that 
issue as ground water from channeled limestone is hishly recommenacd, 
A great many cities and towns’ use some type of chlorinating apparatus 
as a routine precaution, This is to be commended, 


A study of the ava ilable analyses of ground waters in Indiana 
shows no outstanding relation between the chemical ‘character of the 
ground water and tho stratigraphic horizon of the watcr-bcaring beds, 


There are several factors which tend to discount and make rece 
datively useless any chemical analyses of ground waters. It is im- 
posible to tell the exact stratigraphic horizon of the watcr-bcaring 
bed«sof many wells, This is due to a failure to keep an accurate 
record of the strata’ penctrated, The present study has brought out 
this fact forcefully, and attention has bcon directed in the intro- 
Guction to the desirability of kecping and filing accurato: water 
well records, Anothcr factor is the human one, Drillcrs! momorics 
are not infallible, Water well data are often handed down by word 
Of mouth, This study has shown that rare indeed is the well owner 
who can give’ all the cssential information conccrning his source of: 
Bavcr supply. In addition to the failure to remomber drilling data, 
is the further complication that individual judgment cntcrs into tho 
problem, One driller will record a formation as shale, whoreas an- 
Other records the same formation as marl, ‘Well records at best 
are poor indicators of the geologic column, but over a wide area can 
be if used with discrimination, Another source of confusion in ro- 
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Gerd to an interpretation of chemical analyses is that many wells 


secure water from more than one.stratigraphic horizon. A given) 
samplé then would not be none. ‘tive of any given horizen,. | 
Still andther source of error is that casing seats give-away, 
casings rust and holes permit. the penetration | of water -ivom upper 
horizons. Also when'deep wells sre drilled in an area, waters @' 
of different chemical composition frequently rise in a well and 
penetrate other water beds higher in the column, In Indiana the 
present plugging of deep wolls secks to prevent this source of : 


IS 


pollution, though a certain amount of ay tte ci is bound to occur 
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It is believed tnat any nalts stretigrephic unit may 
have considerable lateral and vertical veriations, inthe beds 
thet make up “the forriattonss PL. 'B.s Stockdale (32) has sae | 


(31) Stockdale, Buy “he Boras Knobstone) Rocks of Southern 


Indiana, mean, Foti 98, Dept. of Conserva bt kong Stetcs 9d Tnddena, 
LOO : 
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described the facies changes of the Borden formation, It is log- 
ical to conclude that the ground waters associated with any 

str; tigraphic unit will also show verietions in minerel character 
at different depths and places, 


A study of well records end analyses of water from these pi 
wells which sre Inorn to vroeuce from channeled pe ae he 
tions shows liv erou7d oretertofcdbfferent chemical mracte 


ig yielded ct ,dififerent (suc soms ; ‘ 


Tt has becn obsérved ‘that the vdrart-onva well,often-at fequg, 
the mineral centent of the water. Water commonly shows a higher 
mineral content when a well is new than eftcr it has been used 
fdr ‘sone ‘time; A case-tovbhlustrete thisefact -ha-bheteneaa: ae 
well drilled ‘in «the Dunes !Park fof sindieana  lecs ted him rereger . 
County, which secured feirly strong sulphur Wades This sulphuw| 
water occurs in the Devonian limestones of the area and continue 
pumping of the aquifer caused 2 treshcning of the mote until it 
became potable, 


It should be added that frequently excessive pumping may 
increese the minerel content of the water because of the locat 
lowering of the water table and consequent indraught from other) | 
beds. Hhefcrenee hes already been made to this condition in | 
discussing the lowering of the water table due to prolenged &| 
drought and the accompanying derangements of old sdjustments, q 
with subsequent deleterious <«ffects..- 4 
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Well waters of Indiana may be grouped. ‘into ‘two classes, 
as to origin; derived from the glacisl drift, with its interbedded 
sands and gravels, and those obtained from the bedrock, It has 
been pointed out in the discussion of glacial deposits that the 
great body of the glacial apift consists of pebbly, compact till 
which is predominantly clay. This absorbs water slowly and’ ‘Like- 
wise yields it sparingly. The lenses’ of sand or gravel associated - 
with the glacial drift are excellent reservoirs, and wells which 
penetrate these: beds obtain copious supplies’ of water, dependent 
of course on the’ texture of the beds and’ their went’ cod and hori- 
gontal extension, ‘The water from bedrock might again be. subdivid- 
ed into water from outcropping strata and strata ; imme d= 
fjately underlying drift, and water derived from deep wells. With 
a few local exceptions the deeptwells of Indiana do not produce 
potable waters, therefore g . vey sources can be om eee from the 
discussion. . 


For many years geologists, enginecrs, hydrologists, municipal 
water. superintendents, . and..othsrs. interested. in. the subject of. 
ground water have been of the opinion that-in:many places the water 
table. is declining... The. wateor..table is defined as tho upper’ surface 
of the zone of saturation in ordinary permcable soil or rock, 

That there has been such # depletion since settlement of: Indiana... 
began is a matter beyond question--the difficulty lics in deter- 
mining the causesvand.the amount, as well as the remedy. 


W. J. MeGee(S2) made an investigation of ‘the relatioris 
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(32 Wetee, We 7; Bullotin 92, oe or Soils, United Statcs 
Dept. of Agyiculture. pe Malek ede win an 


of wells and subsoil water in 1916, :for ‘the :U; S. ‘Burcau of Soils, 
This investigation covered the entire United States, Among other 
facts it was ascertaincd that Iowa, Tltinots ‘arid *Indiaria were class- 
ed as having the most dependable records, McGee attackced,the proe# 
blem in *this manner, Five or six-reportcrs :-wcre assigned ‘to cach 
county unit, These reporters observed the Saat of eround wator 
both from thoir own expericnces and -others over «a period of years. 
These data were submitted to McGee who divided the wells upon which 
reports were made into shallow or dug and dcener vor dried wells, 
excluding flowing wells and those of great depth, The data were 
summarized ‘and tabulated. “RK majority ‘of the’ ebsververs’ reported that 
the general water level had been lowered, McGce stated that for 

the typical agricultural stxtcs, "The -avernge dowcring since settlo- 
nént would appear to be no licss than 9 fect, i.c., from woll with- 
in to about the Limit of capillary reach from the surfaces! Lees(33) 


50) Leés, James ‘H., Well Water Recession in: Iowa., Vol, 55, lowa 

xe01, Survey, 1927 (1928), pp. 575-400, Also, Journal of tho 
Ymerican Water Works Association, Vol, 18, No. 3, Sept, 1927. 
Address rescnted beforc. the Chicago Convention June 9,1927. 
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has summorized McGee's work as..follows: . 


"Causes of lowering.-- In discussing the causes of the low- _ 
ering water table McGee dismissed a lessened rainfall as being | 
negligible and’ unproved,. Industrial causes such as tile and open 
ditch drainage, large wells, mining, 6i@eagraRe..Ol . Shay local and 
rather superficial importance, as is consunption by animals and | 
men. The gréatest amount of lowering-- amounting to 80 or 90 per 
-cent--:. McGee assigns not so much to consumption of accumlated stoc. 
as to the cutting off of the natural source of supply -- the fact 
that under vresent. conditions of cultivation storm waters do not 
enter the ground, but run off to the streams and so are unable to 
replenish the stores of ground water, The remedy, McGee points - 
“out, is to make each farm take care of all the water falling on it 
‘during the entire year by retaining this water by means of mulch © 
or welletilled soil or contour furrows and ridges so that it will 
pe forced to pass into the ground." 


In 1910, Mr. Charles Brossman (34) publisned the following a 
data a: . 


, é 4 5 pe iz a ¥ ‘ Z 
(34) Brossman, Charles, The Public Water Supplies of Indiana, 
Proc, ‘Tndy’ Acad Scivy 1910, 


INQ. HCAaGse oOles, Live 


on the water table recession in Indiana. 

Towns. | pene uthes Water level, » 
Kentland (old gas well)s - . . « 48 feet .drep in 5 yearse |. 
MOOG oi @icrec seinen nous tesunstinuits wre: feet drop in 12 years« 
Greensburg . Nk i eden 36 40 seer drop iA°L0 years. 
. Maree If ou tthe 2B Ua oelts a 2.2 28 cao t.aieap de ae given). . 
Remington : Lin . LY BR OTE LE . 8 feet. drop in..LO years. 
Marion » . s+ 6 eo S02 ERS 6 feet drop in 20 years. 
WBC Ter DP Pos Te ra prio Deo A feet drop eh 10 years. 
. Beusvon jp. Ty > xo.tecp ob: om eut | 3 feet drop in 8% yearse 
1a Aten i % : oy eet o «ee 50 fast sea in 6 yearse 


Ndwometete wes tewe Le cp re ile OR Lateoe drop in 15 yearse 


_.... The writer has endeavored to bring to date information beare 
ing on the lowering of the water table, He nas found argeneral > 
consensus of opinion. that,there has. been a aistinct lowering of | 
the water.table,. but a consistent lack of definite figures to sub 
_stantiate this opinions, The causes and the amount of depletion, | 


likewise the remedies.to apply aré debated subjects. ~ 


There are several reasons or explanations for the decline of 
| 


i 


| 


ol 


the water table,.. Named in the order of their importance they are: 
waste of water,. surface draining by artificial means, over-devel p- 
ment of the underground. watér,and perhaps deforestation. Not’ all 
students of this. subject would agree with this classification, — 


Indiana ha's been favored with an abundance of ground water 
in most sections... Certdin areas have restricted supplies and it 
is only within the last few years that the necessity for the con- 
servation of ground water has become apvarent. Ground water has : 
been permitte d to flow away in many counties whee oil and- gas‘ 
have been sought. - Wells were not plugsed or were not plugged prop- 
erly. ° Also: wiany open artesian water wells have been permitted to 
flow copious ‘streams. .of water for years, even when. the water was 
not “in: use,.< Another. important source of waste which is being grad- 
vally eliminated has: occurred in-citics where water has been wasted 
recklessly. The instellation.of méters in. ny towns and cities 
has tended to. eliminate this ak 
| The effect of supface . drainage ue ditehing and: “dredging has 
adready been discussed. | aie 7 


| The underground water resources of any area can- the overdevelop- 
ed. Too many wells can be drilled and daily removal of water sup-~ 
plies can cxceed.the yield of the aquifer... Anderson (35) has cited 
the case Of the City Bid-“bra fe as tg 


= alee 


(35) Anderson, Carl B., The Artesian 
Bulletin No 34, State Geol. Survey 


Waters. oF? NIP SNONS CEE TAGs, 


of Sa eie 1919, ppe %6= 


illustrating this condit toni, “quoted | as follows: 


< 


ry ite hundreds - ‘of deep wells dril lea in this area since 1964, 
aave drawn exhaust tively upoh the underground water resources 5’ 
causing - ea.recession or the artesian-water thote.” TRe:amount and 
rate’ of lowering has not been the same everywhere, It is in those - 
localitics where many wells of largé yield have been drilled that 
the recession is the most marked, This is particularly noted. in 
chicago and. immediate. vicinity. ‘The tabulated data.indicate .the 
eecession ‘and its rate in the different localities and the length © 
9f period over which the mcasurements~cxtend,., In: general it will ~ *°. 
9e-seen that..the.recession-is most rapid .where development. is. 
grcatest, 8 striking ¢ Cx cample being Chicago and vincinity. sag He 


“Th many ‘towns and citics the shallow adosda Ge of water soon 
26come ‘contaminated and arewmMt fr vso, In the Calumet District of 
she northwestern part of Indiana , it has sap necessary to obtain 
ator from a distance out in Lake. Michigan. Surface contamination 
“rom various industries, city. SOWOLS » and feoneral heavy withdrawal 
of. ground Suppiies made it necessary: to resort to leke waters’ « 
Res | 
IAP or bStation: and’ its influcnec on. growed water levels have’ 
paee i discussed St phd ghee in this ASROEY « sec van 
| 
| 


UND: RGROUND WAT:R OF TND: ANA IN TEER PUTURE at 
SS EE 


“Tt has been empha sized. that. precipitation is the chicf source 
f ground water in’Indidria, The State is distinctly fortunate in 


| 


| 
| 
| 


Oe 


harwing. 2. rodipe i which is dependable, Weather: Bureau records. 
show that the dricst years. reccive considerably more than half a | 
as much rainfall as- the wettest years, and very rarely is the "= 
departure from the normal as much as 25 per cent, In 1929 there | 
was an excess of precipitation of 7.75 inches, much of which 0¢ce | 
curred during the. spring and summer; in 1930.the qdeficiency was | 
9,59 inches, and the spring and the:sumner as well-as most of: the: - 
remaining months’ of the -year were very dry. “From March 1,: 195073 
to Jan, 31, 1931 the aceumlated defiency in. precipitation’ for the 
State was 154518 inches.’ Between-Jan, 1,-1931 and. Dec, 31, 1951 
the accumulated deficiency for the State for that. particular year. 
amounted to 1,15 inches.-;:The.years of.1950-31 will be long *remem= 
bered in Indiana for the drought. “In no. year during the,sixty. 
years.of official record at Indianapolis,has as little as 50 inehes 
of Faintall been received, although the average is only slightly — 
more than 40 inches, While it igs true-that locally water supplies 
were exhausted during the drought of 1930-31, that conditicn was 
only tomporary. Tt-4#s:concluded that precipitation in Indiana has) 
always been adequate to supply an abundance of ground: water .. It a 
+6 believed that rain will always continue to fall in sufficient 
-quiantities ‘to replenish. aqniferss.(-on% 8) a ee - 


3 at gee Oo a cia anata aes ie Marine ois - 

UA survey of wells which have.boen abandoned in the State bee" 
cause it was assumed that the aquifer had been exhausted of ‘its po’ 
ential water supplies shows that in many instances erroneous CON-= 
clusions: were drawn, in many localities when additional water was, 
, required, new wells were. bored into thée- saiié"aguifer, but toe wells | 
were .éntirely too, close: together, “:The result was that ‘the wells ii, 
“were sympathetic and the supply: was divided, usually-causing a... | 
lowering of the old well ard no increased fiow from, the. new well | 
The history of the development of wells ¢ndicates that some degree| 
of systematic spacing of wells “is necessary... 1% is: true. that the | 
water table has been lowered in restricted aréas by excessive dral) 
ing of the aquifer, .-THe <city.of..Chicage, amd also the city of ee 
Ft,Wayne have had this experience, Thwaites’ (36) Suge fo 


tigraphy and: Geologic Structure of” 


(36) Thwaites, F.1., Stra 


Northern Tllinois, State Geol, Survey, Report of Investigations | 
NO. Las 1927 : ait'le moe tae Bee ; SBR spi ig ; - ° Fs . ; nae a | 


water pressure had probably resulted in settling and compacting 
of the sandstones .so that: the porosity of: the rocks has been pers | 
manently lessened, - he eR a WE : =I 


gostcd that- in the case of depleted aquifers, the ‘reduction of =| 


_ 


aincrustation of a screén’ from a wéll in Now tin. carers 
Minncsota. The mein cementing substance was crlcium carbonate 


Sr) 


Throughout northern Indiana, or all. of the State which 
has been piecieted, drilled wells frequently end. in send be- 
longing to tne glecial ari £6 ow The finishing of; these, wells 
is perhaps the most importent problem in connection with 
weter supplies. The send rises with the weter sc persistently 
that it is necessary to put = screen or strainer at the bottom 
of the casing to shut out the ssnd while edmitting the water. 


*’ Verious types of screen ere in use, -but the common, type for 


wells of smell diameter consists of. a perforated iron pipe 
aurrounded by a brass gauze of fing mesh} the whole:inclosed 
in a perforeted jacket to protect the geuze. The screen, of 
course, must*be smell enoveh to fit inside the casing. It has 
been observed t' et welts firished in this manner vield for a 
Ben yerrs, Put’fineiiv-the.vield decrerses, sad.cventucily 
Mreenisres to -epecticr lify2nathinas owlten.the .sereecns +.re 
removed they ere found to be cocted with an accumulation of 


‘siit,’ etc., which has become firmly cemented into «nerd 


incrust: tion.” While tit is true thet,a-new sereen.will replace 
Bie Old one, it«#S often tnécesscry -tospullsthe,casing.in order 
To remove the sereen and its load. -When the cesing is re- 
moved, ceving often results cnd irreperzble-damege is done to 
the’ hele. Many well owners prefer to ebendon the old well end 
sink a new one; especially in locelitices where shellow weter 


is utilized; Frequently a. -over jobs ere costly end exceed 


in expense the drilling efls wewell, If the original well 


is deep the forming of’ en inc Sse tion on’ the screen.is a 
serious matter. : 


A 


°Weinzer (37) has déscribed . typicel occurrence of 


‘(T37) Meinzer, 6. EL Finishing — Weis in Sand. Vol. 21, Iowa 


Geol. Survey, Underground Weter Resources of Towa, Dy 


Norton, Hendrixson, pre pict Meinzer, St Bh a 1912,pp. clo~ 


ay 


“ 
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precipitated from’the wetcr, end send, silt and cley were 
pecked about the screen by the inflow af? weiter) por thor te the 
whole became en. impervious sheath which effcectuelly shut out 
water, The work end study of incrustetion were summerized 
as follows: | 4 


“Only wells of lere srt ocr deoee anita 5 inches or 


r 
‘iore) stould te crilled. C: re s ould -€ tr ken to arive 
pes 


the casing throtigh the’ cep “hardpdn" end through any 
beds of quicksand which may exist to tne coarsest portion 
of the deposit. The fine sand should then be removed by 
protrected pumping and a netursl screen of coerscr send 
or gravel developed. Gravel of the proper co: rseness may 

elso be introduced into the well tobe added ‘to the natural 
Detar. if the -weter is ‘to be draw et ‘ats bow rete end en 
independent pump :s used, © it is generally not neccossery to put on 
a metal scrcen; If; however, the wetcr will:not become Cleer 
and the Paid ears in rising, a ‘“scrsen should be inserted 


“and tightly sttached to the bottom of thé cxsing.s It should 


are: 


be casily removed when it hes become incrusitcd,. «ae 


4 
be considerably smeller then the istter so $0 ive eda pe OA 


goon #s the yicld of the well shows distinct, signs, of 
reduction, thc screen should be arawn up and clcsned 
or élsc ‘revireca by “© wew one,” 


x. 
de 


It is concluded thet tn jIndiens there. 1 
eny localityts withdrewel Of sground, weters one 
heve an tinflucnee on thet limit, but.public..s 
pe obteined elsewhere then from. the ground when v 
between tact amount-of water in the.a uifer ang 7c. os q 
pléenishment sourccs is seriously disturbed. Indianepolis,g | 
Fort Wayne end Evensville depend upon rivcr wetcrs:..indierie) 
polis in part on ground wetcr, South Bend:is still.vsing well 
weter, Tho locetion of citics with respect to aevolbagle 
laker er piver supplies is © vitsl fector in making © choi. 
potweéen river end ground weter. Where precticel Lt4tS., . | 
suggested thet industrics thet do not recuire pure weter 
be enédourPséd- to dere lop surfiece waters. 


THE smeLlérvettics 
be. supplied hu epovond weter, trout. 
{nore gr pa to pollutions! Imi trelsceta 
yoted’ to geology, ‘certoine»s region ct 
dceficiént.in ground weter ona witli plweys.be Gchicieng. 
Provisions for surf: ce’ weters must.ve.m de in, these ecge aay 


J 
f ae ance ae 


inted. @UbksWRIeCh eal 


Deep weter wells in Indicns. heave not -been successful, 
‘hey usuelly contein sslt or su:phur weters unfit for use. 
Tt ig to be expéctcd th t in northwestcrm Indiene gome of 
the decp ec uifcrs would = yield potrble We COPS ype, ae Looe 
horizons in: Lllinois préducc good wetcr... Frosh. weters, heve | 
‘besn reported from below 1200 fect in wcolls. in Pike County 


-poelicved to be in the Mensficldsindstone.. Usurily the 


MisSissippion: cndy Pennsylvanicn, decp horizons in southwecste| 
ern Indiana yicld weters unfit for use. In crsterm iIndicme | 
gelt weter is inveriably encounterca.in the Trenton formas | 
vions. “In .cohtre].Indiena--clong -the strike of the Mississiy 


“‘tormetions, deep wells yield minerelized wetvrs. On, the whd 


4 


the ouklook for decp wetcrs which crc potable is umnpromising 


for. BhexStote cf. Indi-me.- Our information is besed on.some| 


fifteen .dccp wells..drilled.in-this Stote. Two or three of) | 
these wells reported fresh weter s+ considersble.depth.. 
Chicago :has meny déep wells which Sshtiin fresh, water, so 
perheps ‘northwestcrn Indienamight utilize the some horizons, 
It ig possible thet the supply would be oxheusted dug toe 
heevy withdrewels in thc city of Chicego .so thet. nonthwe ste 
Indiene could not obtein:r sufficicnt supply from individue, 
wells, Wlso ‘deeu welld nrc ceneneive, ond,.individuals cennol 
niford wed acm iy meer c | 


led inte strc ta vjust below -Cac ori tae 
n his horizon will continuc to De | 
at | ie d se he tsource .of .this -supaly, Dias 
the Hct t thet eres derlying the drift cre.-porous¢ 
Certein erées underlain by drift ere not aduifcers owing to. 
texture] conditions -of the | , : | 
ae heer. i SOK ot ee 
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The glieciol drift and river clluvial deposits will 
continue to supply Indienr with weter. Locally the supplies 
may diminish, but investigstion usually shows sufficicnt 
cause. It is recommended tort competent hydrologists be 
engeged to study water systems which src suspected of dcplc- 
tion of supplies, Frequently lerger wells end modcrn 
workeover jobs veka execllent producers from old locetions, 
The weter problem is peculisr to eech commynity, snd must 
Reeeoayveo citen a study of the. locel conditions, No prnecess 
eré suggestcd for friling supplics rnd this study is intended 
Peeamcreste the ceners i f-ets of the cround werter siturtion 
Or ere Strte with cn sedded suerestion th-t conscrvrtion of 
ground weter as imperctive. 
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GEOLOGIC STRUCTURE 


MAJOR STRUCTURES - 


‘The maior feature: of Ene aah 6 gic hy istin oaha of Indiena is 
“the northwestern extension of ‘the Cint i Arch, a -geanticline, 
which enters Indiena ‘neer the gouthesstern - corner af the. State. 
The axis of the serch extends from West. of Cineinneti to -iuncie, 
‘Marion and Wabash, 


ea Je 
id 
Lm 


mo «ATO ther geanticline enters ‘Indiene:from the northwest in 
the general vicinity of the deltrsetpiontae Kankakee River. «fhis.is 
Inown as the Kankekee Arch. It-is-a-:rélatively small, uplift 
trending north’ 4& de greés west nage is-belicved to be related to 
‘the Wisconsin Arch in ages: The wisconsin Arch is e broed fold 
with an exis trending north 20 seem gnpotesy extending from 
central Wisconsin southeastward ae Illinois, Pirtle (38)has 


described the’ Wisconsin Bron as” fold 2Gt ee ine ax line of 
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AuhePtle, George W., Michigen Bea yet uee 1 Besin and its 
Relationship to Surrounding Ares Sy Bulletin Américen Assoc, of 
Petroleum Geologists, Vol. 16, 1952, pp. 145-52. 

deformation of ACM EET mountains, The Ke ankakee Arch of 
Indians probably merks' the southerstward continuation of ‘the 
eager deformation. It has beon further suggested by . 
Pirtle that this line of dcformetion may be rcsponsible for the 
Indiane oii of the Cincinnati Arch, and thet the Kankekec 
Arch antedatcs the Cincinnati Arch of” Indisne i" 


LIE the vicinity of Liecnspore Sects Sh synclinel arca,. often 
meePrred to as a structurel seg, ~ a 


." These major structurel ferctures have been determincd from 
a study of well records, both in Indiana end in other adjeccnt 
Stetes. With the exceotion of ecstwerd rnd westwrerd gips from 


Memeerest of the Cincinnsti Arch, trere is little surfrec evidence 
We the sc aide TA ca fettures, ~The Cincinnati Arch is 
-from 20 to 40 miles across thy &3P and "She Strate ‘ore fairly 

‘f1At at this horizon, ° SO ean (5 


has publishe d structural 


o- 


em ee en ce 
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; os nen 
mer woe. Wy The Sub-Surfece Streta of Indians, Publication 
No. 108, Dept. is: Gonscrvetion; Stete 6f “Prnidé-one)°1031, pp els-25 ; 
Handbook. of Indiens Goology, Part V, Publication No,.- “21, Dept. 
mevummsarvation, State of Indirna,. 19 22, Pp. BS7-42;° Some 
Featurcs of thc Upper Surfecc of the Tre snton Limestone of 


Indiana, Proc. Ind. Acad. si a Vol. 58, 1928, (1929) pp.£25-50. 


Lining to the subsurfe cc conditions of Indiana 
.s6ed on the upper surfrce of the Trenton 
um pirne ce companics this report and shows 
1 fceturcs of G06 State, This is Pinte .No, .IV. 
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From cast of Cincinnati, Ohio, so Marion, Indiana, the ppper 
surface of thc Trenton formations is approximately 100 goer ¢F 
slightly highcr above sca lovels Strata dip to the southwest | 
end to the northeast from this axis or crest of the geanticline,, 
ks the gcoenticline continues northwestward, the uppor surfece _ 
of the Trenton becomes lower and lower, it Peru, the same surfa. 
$3 about 200 fcet below sea level, Neer Logansport, the upper 
Trenton surface is approximatcly 300 fect below sca level, This 
structurel map indicates that the- Cincinnati Arch is a great 
plunging gcanticline. On the erest of the gcanticline the dips 
are-small, though on the flanks tne dips inercase toward the 
grcat besins on the East and West. : 


The Kankakee gcanticline plunges southenstwerd, It is 
probable that deep aquifers bring, ground waters into Indiana, Th 
aquifcrs arc controlled. by the structural.conditions of the 
Kankakee Arch. In adjacent portions of, lllinois somc.of the decp 
strata arc-excellent producers of water, so.that it.is likely ga 
somo of thesc water-bearing formations should yield, potable wate 
in northwestcorn Indiana brid aa 


| 


In addition to the. positive structural feetures, Indiana i 
underlain by portions of ccrtnin structural fcatures of the basi 
type} .2 erent scologi¢ hesin is-centered-west- end southwest Of, | 
Princeton in Gibson County, end extends into Illinois, This is 
the grentiinterion,Cesd Brean £00, 45, c.u7a2. pronounced structure 
fecture, Strate dip. toward this besin,;from the ¢resa of ene 
Cintinnati rch and from the-crest- ofthe Kankakee-.rechyThewg | 
strate arc also known to thicken basinward. Many of the oil and 
gas ficlds of southwestern. Indians erc loeatcd on minor structur 
irregularities of the monoclinel slope into the basin, sage | 


Lnother great basin is loceted near the middle of tne 
southern peninsula of Michigan, The bedrock of Indians Locete@| 
north and northeast. of the Kankakee frch, and the Cincinnati srer 
dip toward this Michigan structural and sedimentary basin. This 
Michigan basin probably originated in pre-Cambrian time.” ' Frome 
the bottom of the basin southward there is a riso of 6000 feet 
to the same stratigraphic position on the Cincinnati i.rch in 
Indiana. 


It is quite probable that many of the formations younger 
than those which arc now found on the Cincinnati &4rch were de~ 
posited over the arch... The Indiana -~portion of the Cincinnati 
Arch originated in late Ordovician time, From this time on the 
arch romaincd near sea level, but at times. was-submerged,...The, 
ercatest outcrop of Silurian strata is across the erest of “tim 
Cincinnati arch.e. ilso .thc Mississippian scdiments are fairly 
thick on the southwest side.of. the arch, which suggests that the 
main deformation came efter the deposition of the Mississippian | 
formations.. In Indians the rocks found on the crest of the . 
Cincinnati and Kenkakee orches ore lnraely of Ordovicien and | 
siturtan are. ‘Southweetwerd fe Devyonted, Mississippian and g 
Pennsylvanirn strete oceur on the flenks of the geanticline,. The 


~ 
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samo succession is found northenst of the geanticlincs, though 
the Pennsylvanian is not known to be present in Indiana northeast 
Guewie structures. 


SECONDAcY Si ntlUCTURES 


Therm exist many minor structurel fertures in the State, 


The anticlines, synclines, and faults are the chief irregular-~ 
itics of this type. 


The many oil fields in widely scettcred localitics of 
Indiana arc located on some of these structural irrogularities. 
The older Trenton fields of the State, the Devonian limestone 
production, the Pennsylva nian and Mississippian production are 
associated with minor structural features, Thesc are positive 


features on a smaller scale and other types of structure are 
associated with them, 


Many faults have been mapped in Indinne, Some are of little 
throw and others show considerable displacement. Oil and gas 
frequently occur in connection with faults, The proper geologic 
conditions for the accumulation of oil also scrve to trap water. 
The ultimate effect may be to stop circuletion of ground wetor, 
and cause stagnation; or in many instences the reverse effect 


igemerca,. The faults frequently SCrve as avonues of cscape for 
entombed watcrs,. 


fin interesting csse of he tion of faulting to ground water 
is that of the Unionville ers eld of Monroe Countv,. Fresh 
water is reported from the Devonircn limestone. Ordinerily nt 
this horizon sulphur or salt water is reported, especially are 
thé dip and at depth. In the Unionville ficld the fault ha 
2pparently effectually sealed off thc brackish watcrs and on the 
southwestern side of the fault, the Devonian strata bear fresh 
vater, The Trenton formations in this same ficld Field. salt 
veater, 


spits ond chortiotincs 


A di hind “DSLR DET at. <4 


a 


wade t gorse aoe ok Sette touate eeorthon f6¥s 
ante oi t jy oye Sn 8 ts ie or “ x FS nd ioad. Ba tant os . 


anes pi ah iw aa abies | 
geeer aes. NOR. Bs cou 
ft 93h 745 ome to ebioti. tid 
itectes he as obra ae kgasite€ 
peor ied Untesaaride 
saqyt tadto Ont sage 


“5 FP Ney 
ho ete 


- ” - - 


ef qa eed, ear - 
inieb feos wong 

4m “oc a? op etisat nots oceans ad 
4G at oy fie oA Dee 2 ny ie meine Lio ute not; Aad omis95 3° 


78 


gtot, tt to woltisinudats gote of o¢ ame 
re 55 ARS tay Sess N Tae Ce Tae red be far mk ee fol: 
ia ee WASTIOVS. 8S BVEae Be 4 soongeee ae © Ct LER ? 
53 cy. brig ot 8 ifynt 2a cnet 452; ae 1. ae" “2 o nehte 
i oa i DA ay : alliveotat 
BGs Gas ea ree : 
i vit; : | oe io 
Org to. Ges aad Lia bake. § 
ee BS | Pe Me / apa ee to; ; 
e beat. anoltagte tT notaet 
ie ; 
Ris 


59 
STRATIGRAPHY ‘ 


SEQUENCE AND GENERAL CHARACTER OF THE ROCKS 


(ee ee ee 


The vocks of Indiana include both unconsolidated and 
onsolidated sedimentarv rocks, hut no igneous rocks native to 
he Stete are known. Certein icreous and metamorvhic boulders 
ere Dbrousht into the Stete bv the Pleistocens. ctlaciers, but 
hese rocks ere not indigenous to Indisne, | 


: 
i 


The unconsolidated rocks are stream-terrace, stream-bed, 
alley flat or flood-plain deposits,. glacial till, glecial 
oraines, outwash plains, lacustrine ploins, dune sands, and 
esidual deposits, These are of Quaternary age, belonging to 
he Pleistocene and Recent. In addition certain small areas of 
ands and gra. avels on uplands adjacent to.the major valleys and in 
laces capping certain high hills:in southern Indiana, belong with 
hé unconsolidated deposits. “Part of. thesé gravels and sands Ere 
egarded as equivalent to the Lafayette formation of late 
liocene age and others are believed to be odder....iIn northwestern 
ndiana occur considerable. areas covered with dune sends, . Also 
imilar sands,are found in the valley:of the:-Wabash River, south- 
ard from Terre Haute and east of Wig te. River, south of the 
isconsin drift margin. 


When it is recalled that approximately five-sixths,.of the 
urface area of Indiana has been glaciated, and that the non- 
laciated middle-southern portion of the State is crossed by 
everal major streams, notably the Exst Fork of:White River, 
atoka River, Blue River, f&nderson River, and seversl minor 
treéams, each having relatively wide floors of alluvium, and the 
resence of lacustrine deposits in old glacial: boundery lekes 
nd’ certain Pleistocene terrace deposits,. the relative importance 
f the unconsolidrted deposits of the Strte- is quite evident, 

The consolideted sediment ers nooks! Trance, ins.) ce, from 
ré@vicicn) to) Perinsylvanian, .These, are the streta which orc, e6x- 
osed, Wells drilled to great depths have gone throug. rocks 
etermined by well cuttings. to ke still elder.. The consolidated 
6dimentearies consist of various sheles, Timestones, dolomites, 
herty limestones, sa Hs taneey siltstones, cools. and underclays . 


The consolidated sedimentary rock sequencc- eee fl wh in 

any places, by many minor disconformitics and“by sevcral major 
isconformitics., . In certain arcas parts of the geologic colum 
reé-missing entircly. By a careful examination of the records 

nd cuttings of well borings, and by-a comparison'of these with 
he geologic succession in other arecs where.the decp-lying, beds 
f Indiana outcrop at the surface, geologists heve becn eble to 
éteérmine:in some detail the sequence of. rocks which lies be low 
he surface at ths ft depths. 


we 
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In general the occurrence of: ground water in eny region 
depends in some measure upon the texture and porosity of the rock 
In this way stretigraphy, is a guide to the development of ground 
water supplics.:. From a lithological study it is oft times ime | 
possible to identify cortéin horizons «few milcs away, so rocour 
33 had to the contained fossils, Certain stratigraphic units do 
not heve distinguishing lithologic cheracteristics end+facies 
changes are recognized from areca to area. 


The structurel conditions of the streta, their, attitude; 
dip, depth, neerness to surface, outcrop area, porosity, possible 
freeture and jointing foaturés, slevation, and permeability arc, 
somc factors to be considéred when studying the rclkotionship= 4 
between ground water and. stratigraphy. It isi frequently idiff ing 
cult to apply in. preetice alt the criteria uscd to ascertain the 
productiveness of any given: horizon for « water supply. 

| The stratigraphic scquence as-..at° present. recognized in.) 97. 
fndisna is given in the following detailed descriptions of | the ) ae. 
stretieraphy. “The general lithologic “charecters of the rocks, |. 
thoir known cherecter as purveyors of ground water, end» summary 
of importent frets concérning crch unit is included in the: 
discussion to follow, . y 


The sequence of. description in this report -is the tnverseé 
of thet which ts usuelly followed in geologic reports, inn tha’ ig 
the formations arc described from the top of “tac scologic column | 
downward, which is the order in which thc strata-are penctrated,. 


im wcll berings. 


QUATERNARY SYSTEM 


.° Tho water=bearing beds of the Quaternary system aro = | 
numcrous end their positions are extremely variable. «The 


Pleistocene deposits of glacial end fluvio-glacial origin and the 
Recent deposits make up the Quaternary. HatAbR me 


The Reccnt water-bearing beds, mors frequently recognizee ar 
reported, are the alluvial dcposits elong strenms and the sends — 
of agolian origin or at least sheped into: duncs by the wind 
similar to those along the Indiana shores of. Lake Michigan. The) 
mastcr streams of the State end the lower courses of their lorge: 
tpibuteries are bordered by flood pleins.. These flood. plains 9) 
are composed of silt, send, and gravel and detritus weathered | 
out from formations over which the waters have flowcd, 


o .overflow »-t. times | 
of Kish wetérs, @o/ thet omhew r town or individual 
development. «Nevertheless, many ‘homes 7x loerted in these low 

areps end must depend on the-flood plein deposits for -weter ‘ 
supplics. The Ohio River hes developed a scerivs of; terreccs aim 
the course of its history. «A few towns in Indians are located s| 
on the torraccs and depcnd on wells drilled inte these gravel 4 
terreces to supply water. 


e | 
| 
. | 


61 


| A large portion of thé weter in elluviel deposits is 
absorbed directly.from rainfeoll,,. for the porous beds Witl rerdily 
irecéive large amounts of water.. Also the SEEPAgG received from 
adjaccnt uplands is vcry important and supplics most of thc flood 
peetn dcposits.. 


Sune 
. ae 


in the ceasc of watcr-bcaring sore in flood plain arces, the 
wetcr: movement undcrground is the same as that of the, surfnco 
water, from the uplands toward the strcams., In mest cases the 
banks of a stroam supply wetcr.ta the stream -rether ’ then being 
fed by the stream... In arid rcgions, and, in Limcstone CAVEerir ~* 
areas this latter condition may proveil and under excoptional 
conditions in the State..such might be the.case, Chemical enalyses 
Qf the stree m waters and of the ground watcrs of the bottom lands 
usually show a great differencc, the strcoam watcr containing - 
much less lime than the ground. water. , At stages of high wetcr 
and. under heavy pumping movement, toward “Cho ens from the stream 
may occur, as the tests. made by Kic sted at Muscatine, Towa, 
illustrate... | | 


i a % ——~ _ —<=- 


| Norton, W. H., “Undéfground Water ‘Resources of Iowa, “Towa - 
Geol. Surve EL waite les 1910 Al, pp. .565- “66.4 | 


For 3300 fect from the river there wes found ie of tlic gina 
water surfece toward the river of 0.8 foot in 1000 fect and a- 
rate of flow in this dircetion of dt least two end one=+half fect 
per day... But with the pisc of thé Mississ ippi, the normal flow 

of. ground watcr ws. first. dammed end ‘then reversed , .reeching-a 
slope. inlend of 0.84 foot’ in’ 1000 fect, . £nO flow from the river 
ae ebout the reté just mentioncd. ~ ot. Lae VE 


a 


In the open and mors porous beds of valley alluvium the 


movement of “the ground, waters is relatively rapid.. The weter 
table of the uplands is higher than that of the valleys, and this 
causcs the water’ to-movoe’ strcamward, ~Therc-is- also some moves. 


ment of the waters down the valley. Under favoreble conditions 
artcsian’ pressure may dcvelop in alluvial. deposits, the head. 
being furnished by. the~ higher water te ble of the | uplands... 


The sandy areas in northwestern Indiane aire indirectly: ~: 
associated with glaciation inasmuch as they originated as sandy 
lacustrine deposits and were later blown about by the winds. The 
Maumee Lacustrine Plain in. Allen County, the Kankakee Lacustrine 
Plain, which is the basin of the present Kankekee River, and tho 
Calumet Lacustrine Plain, along the Calumet rivers are arceas 
formerly occupied by large Taeey: The. present: basins: are sandy 
plains whosc surfaces heave: been modified by wind, man,. and other 
dgencies since the retreat of the icc shoct, Large arceas in 
these old lake basins wére* marsh -land, and unfit for use ,. how-- 
ever, AE SA ia end ee have crocla Aimed: hawt ecres of the. land. 


) Tn the ‘sand eee ares: of northwestern. tats crn he sand is 
heaped into dunes by wind ection... Any water contained in these 
dunes must come from the rainfell.. The individusl sand grains 
pack closcly and the pore space is smaller than in the ordinary 
sandy lake deposit. The dune rrens sre covered with fairly 
shallow deposits of send end the weter soon dreins from them.. 

| 
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The sandy deposits east of the .abash and White River soute 
of. the wisconsin glacial margin are locally of importance as 
water horizons. In many places these sandy deposits become— 
quite thick. : h gE } te 


ORECENT  ALLUV TUM 


_ALluvium comprises ‘stream depo s mgt such ‘os the eraveL,> ae 
SANG. Stl. Are OLAy ince ey compos ng the floors of valloyss” 
Everywhere in Indiana: it is present in greater or less quantitié 
in all valleys except a few whose streams flow.on bedrock or’ 
wnich are located so tnat. the y have very. steed. gradiénts.” a | 
the largor streams of ‘the State have broadened their. valleys: 

and built up flood plains along at least part of -tneir- courses. 
Many of the smaller stroams have. ‘patches-o0f alluvial bo ttom.-Lanc 
along their valleys. ‘Tho dcposits.are -composcd of the roughly 

assorted detrital materials ‘“vyhich the stream hes carricd and Let 
in favorable localities, The materials. -are gravels, samds, ale 
silts, derived from the glacial deposits and from.any-smatcrial, 
over which, the..streams.-nave- SNE ia ana édntain the native’ = 
bedrock fragments of limestone, ale and, decomposed ssandstones. 
as wéll as the glacter-born a ee eevee: Supérficially. HG: -abluy,: 


See 


generally. ‘consists.of-a sandy silt, but sand or grave ei te usual 5 
found not. far from the surface and *continucs: to the bottom of ole 
deposit, except LOB ic. fow more clayey: peds:at .intervalsy — ney al 
According to the statements. of drillers, .sand predominates “ing 

most. wells, .the gravels. Be rather fine: and in beds of no gre 
thickness. It is true that. many driven wells are employcod in 4 
alluvial deposits and no atidents is derived from new concerni| 
the character of the deposits. «, eet ls | 


The alluvial flood .plains range-in thickness from-a very | 
thin manthe .to-.)-2b5O-er. more :fcet-in..the -larger valleys of soutee 
western Indiana’. The floed plains..are.subject.te- ‘overflow at r 
high stages of the streams, and so-are not adapted for town s it: 
or for sites for industrial dove lo oitent. Private water supplic. 
are frequently sccured from. these arcas. where. the. flood. plain 
can be protected from over rflow Ee yor are potential source 
for water supplies. 


|. 


i 


| ALLUVIAL. TERHACES — 


Terrace alluvium-differs from the. common stream alluvium i 
being the result of past rather’ than: present stream Bead Vie 4 
Alluvial terraces stand. distinctly above. the level of the ee: i 
flood plains. In.genepa ack Orble: terrace materials are somewhat _ 
coarser than the’ alluvium, - with: gravels. ‘proédominatings Sand an 
¢lay layers occur with the. gravels in’ sufficient quantitics Ge 
act as a binder, for locally the terraces become consolidateds 
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Alluvial terraces are characteristic of all. streams in 
[(ndiana which discharge glacial waters south or southwesterly 
"rom the Plcistocene ice sheets, Commonly terraces are present. 
in tributary strcams also, but these are frequently composed of 

slay rather than gravels and sands. .The alluvia iL’ terraces, 
sherefore, are. Pdesetocons in age. 5 ieee eae 


The terrace ce pedo wae rather eee aroinea and nPe” 
»9¢ small arcal extent. They are notsa poterftial source of 
\arpe quantitics of ground water, though, several -Onio, River 
sowns located 6m these. terraces obtain water. ‘supplies from them, 
cal supplics at. Vevoy, Ww which-is on-such a ‘terrace ere obtained 
‘rom this formation; ‘thoieh the mein “etty- SUPPLY. is Rca 
"rom: the. Ohio River cmeanncery ‘ acare ne 


Seater, 


-. GLACIAL DEPOST#S--00 


The rst Pern oy of Ingiann. ineludes the depo 


a its of two 
yp More glacial stages, the. Wisconsin and at’ lés Se ae tied of 
Wtaconsin ace.” The gorlier tilil-shect.is usually assigned: 


so the Itlinoian, Each drift sheet consists of-‘two. classcs of 
material,-the: stony elay-or till, which wes laid down directly 
ty the ice; end. the asserted™ beds of a aod FE and grevel, 

fe WEPe Yoid down by SOT RAE DCRR ROY We GRR 


The Mtcdon sin ‘drift: sheet..did ota Bh OPO L | Par ‘South as. 
lid tho: Tllinoidn, so‘that-théere arc many... aréees south of & line 
'rom Terre He ute %6 ‘Brookville whore just one drift--sheet. is 
‘epresented, The Illinoian glacial Jobs: wes. first outlined by. 


severctt (41 in 1899, and with some slight’ modifications ‘cs tc 


avarcti. Frank, | Tae. Tilincis: Glacial ie Us S, Geol’, 
. = Monogreph 38, AB 96 . | geen 


- 


. Bs 


- 


joundary loca ‘tions hes hanasiae bout. avoriginglly outlined. 

lorth of the Terre Hautc-Brookville line, which is “then ‘southermost 
xtension of the Wisconsin drift ie the Wisconsin till over- 
ies the Tllinoian, and is. .lergely . Pe sponsible for. the BEES ot 
\opography. : 


a - 


) EFFECT OF GLACIATION ON TOPOGRAPHY 


Th y interesting | CO. Roeaati L.tG onthe. physiogesphy of. 
=. before: tho’ grea t slaciar investors. ABlb-dibiie aalaci erea.. 
n middlc-southern Indiae- “comprising about 6000 square miles is 
riftless, and this aren is . feir ¢xempic.iof. Indinne physiography 
‘hieh has remained GDaTAST ETS a. It must be edded-thet. all the 
goncics of crosion have been active on this arce for untold 
ges, preceding the actucl date of the first glacial invasion, 
Mad elso, during and since the glacial invasions, 


| 


Before the great invasion of i 
sixths of Indiana was very differen 
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ce, the topography of five--- 
t from that of the present. 


As the underlying rock formations of the glaciated area -have ~ 


their 


el Gls: 


as 


equivalents represented in. sur 
we can have a fair idea of the 


weathering on these formations, Preglacial streams carved out 


valleys, aréas of resistant strata were lo 
of weaker rocks, and special forms were crea 
weathering and erosion, Most of these earlier stream valleys had 
courses very different from those followed by the 
and the surface of the,country was mor 
Cumings and Shrock (42@}have described some of the ancient reefs. 


(ae). 


Cumings, E. R. arid Shrock, R. Re, The Geology of the 


Silurian Rocks of Northern Indiana, Puoglication No. 75, Dept. 


of Conservation, Stete of Indiana, 1928, pp. 1358-64. 


which’ were formed in Silurian 
opening of the Pleistocene st 
hills. The- Pleistocene placiers buried 


as the uplands, 
and we do not know much about them, “Dr, ©. A. Malott 
listed 
Shrock 


45 


of Indiana Geology, Publication No. él, Dept. 


Deep well date show: numerous pre-olatial valleys which were | 
cut below the adjacent ‘bedrock uplands,’ These valleys, as well || 
are usually completely -buried by the etggyet qrit 


(44 


has 


the available information '.on these. old valleys, 


) has called attention and described some: “of the o:'7 


Malott, CG. Ais Pays iloprapny. or Indiana, Pet. ay Handbook 


state of indiana, 1922 p. 142... 


(44) | 
BOG Dipindiings 


the Upper Wabash Drainage Basin in Indiana,-Proc. Ind. Acad. 


cee. 


physiographic features as 
The present Waba 


system. 


close of the Pleistocene. 
Eel, and Little rivers are 


WO ve oT 


9ST (NOLS) “Pps sDES-590 owas B 


through or deeply in glacial Grift, 23... 


supposedly very pronounced, Capps 
movement of the ice’as. follows: . 


The planation effect of the conti ental glaciers was 


« 


has described the 


Sal 


; water-Supply Paper co4, 19102! DS Bis. 


wered less than areas 
ted- by differential. 


present streams 
e rugged than it is-noW. ~; 


(Niageran).seas and which at “he 
ood up-as isolated. and conspicuous - 
all these. under the driét 


of Conservation, 
“some” Intérésting Phystographie Features ‘of - 4 


sociated with the Upper Wabash: drainage 
gh River came into existence near-the.._ 
The Wabash, Salamonie, Mississineway 
superimposed streams which have cut 


3, R., Underground Waters of Norto-Central.Indiana, — 
Sure. 


= 4) 
Eee: 


face rocks: in the driftless. 
effects of erosion and +. + 


65 


"The ice, moving slowly south, first removed all the 
soil and loose materials, and then, with its besc shod 


with fragments ‘of rock frozen into the ice, gradually 
wore. down the hills end smoothed off the most prominent 
irregularities, Great quantitics of: rock dcbris were 
picked up and cerried by this icc shect, Much of this 
material was collectcd from areas far to the north, from 
, ' which the ice came, and many boulders.-of .crystalline 
rock. are scattered over the surface and, incorporatcd 
with the boulder clay. As thcre are no crystalline 
rocks in’ place for a long distance north of the present 
position of some of these boulders, it is certain that 
they must heve been’ *carrica far vefore they werc dropped 
by the ice," 


While it is true thet -the continental shate ms exerted. a 
pronounced crosional effectsupon the glacinted area of IncTena, 
the dépositionel effect wére fer. more conspicuous and emphatic 
in character. Fspecielly is this fact important when the 
Mayetogrepry of Indiene is considered. Pive-sixths, of thc sur- 
Meperoretne entire State has been modified by glecial action, 

Phe topographic conditions of localized areas are duc to the 
@etion of the depositional effects of the glacicrs, plus post- 
glacial crosion and weathering agencics acting upon them, A 
study of the glacial map accompanying this report, Plate No. Iil, 
_ peveeals something. of the import of depositional eLfects, ,Vermina 1 
moraincs, outwash plains, eskers, kames, ground morainc, lakes 
and the locations of temporary lakes bear witness to the effects 
/ Of glaci#l deposition. Even a cursory examination of the 
_@laciated areas shows a topogrs phy modifica by deposition, wherec- 
es Little dircct cvidences of glacial pla ineeion ORGYVIiSL BELG, 


WISCONSIN DRIFT 


» GENERAL CHARACTERISTICS AND DISTRIBUTION 


The last great‘ice sheet*which covercd approximately 
“26,000 square miles in Indiana has .icft an imprint whith has 
persisted to the present. The matcrials left by this icc sheot 
appear fairly fresh and this alone is an indicetion of the 
geological recency of the lest ice invasion, Chambcrlin (46) 
named and deéfincd the Wisconsin glacial Str 26, 


Shomberlin, I. ¢., Clessificef ion ‘merican c 
mep@eats, Journal of Geology, Vol, III, op. 270-73. Vol.. IV. 


mie eia-6, 1896. 


he limits of the Wisconsin drift,wore traced by Frank Leverett 
» However, Dr. C. A. Malott (48) has given a2. rPevicw or. the 


G6 


OCR Thaw) Fem Cee | 


. 


(47 ee ° 

aveeent;: _Frdnk and Taylor, Trepk Bs The.’ Pleistocene ol 
Irdiana and Michi sar and tre History “the Great Lakés, 
Monorraprh 53, ° Uy Sio: Geoll maga ys VEw 


(48). ss sot 
Malott,, C, A., Tre Glacial: Bourdany, in, indiana, Proc. nds 
Acad, Scei,, Vol. 35, 1925 oc pipet CRAO hots Pitas gee = | 


glacial boundary problem ir more, recert years.» To brirg tris 
particular question to date, tre reader, is referred: Ap, er articl 
byl WD. Trhornbury,: (49): ir whiehsome, furtrer, evi d6pee or thes 


Thornbury, W. D. Notes om the Glacial Boundary i» eset a 
Indi ane roe. Pata sy Acad, + Bich a, uy. olla saa 1932 (1938) .pm BDe yoo l= + 


‘ poor even of the TVrrorins Siena Se hourdary. in sout? ern Indiana 

is presented. Tad Stroy seb Ib ast! to: treat. of;tke boundary. of ge) 

-T1ltrotian. ¢laciatyYvor alors wrt -'the Wiseonsir Ou limitatio 
fee ical 


© 


For the distr ioutvor of (the Wise onsity (arhkht wa amaeie shoals 
-ba made to Plate TIl, -acdorivaryine this reports - Ald of of OY aa 
Irdiara sout’ to Vigo; ‘and parts of Parke, Putnam, Mor < 

Torrson, ‘Bartholomew, HYecatur, and? rarklin courties are. “bovered 


‘with Wisco>sin drift. -Trisvarea .tsia ereat slactal splain y 
cauesaa | mostly of tito ne and terminal moralire- areas, ‘chonat ae 
“Leree “ares Vor | lacustrine origin arerprese ty » The exact shickne 


of the Wiscorsin drift street varies from ‘place to pkaceé-asd is, 
largely -detérmined ‘by the craracter. of tre surface over. which th 
jce*rode, ‘Tre’ Se’ sreet iterded-no iron’ out irresularities and t 
fill in valleys ard depressiors with transported debris. It ig 

believed that the Wiscorsir drift is fairly trick and that | 
heavier deposits of till were mads thar durire tre precedirg | 
glacial stare. The soutksrrmost Wisconsin drift border 1s 

dif ficult to detect ir t¥e field ard Leverett KO) poirts out th: 


} 


(EOF Ry cana at ee eee, ares " a 

Leverett. % Prank he haetet Desa je a Indiana--Studiss | 
ir Indiana Geograpty, edited by G. Rs ohene es knee Publistirg@, 
CosRvicrm 6 Hautes Ef vdiana, 19035 Be. Oi rc a 


the neihdkaraebrien et Sere tiee Baek the loess) wieder | 
mantles the LLlvroian.drift;:ard: the bouddery clay OT Ere Wa scons! 
drift. In certarronmeasra-weld dslixcd:nides is _teurd.a. oe q 
worder of the Wisconsin -drift. An outer terminal moraire, } ow@vi 
does notlefinitely craractorize tre entire boundary lire distant: 


pa 
Se 


MORAINES .*" 


ihe Wisconsin arift ‘is 1 3 aon eremnrinn by -the.. presence: of 
terminal moraines wricl wore formed wars the continental icep® | 
sheet stood for an eieeeaeee. periods Ke ‘fore retroating through | 
melting...” The terminal mopeine 18°28 001% accumalation ‘of dobres 
wade att tre end of a glacier or at the edge of thc its 8) oatgm | 
especially where its end or edge has remained stationary for a% 
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considerable time. The ridges of drift arc irregular in shape 
and duc to advances and retreats of tre: ice sheet are usually 
patchy, as an earlier made terminal moraine is destroyed or con- 
Wetec into prourd .morairs when the ice sheet readvances. 


The morainic masses ot pia "edge GFA. Clacial stare eonsist 
of. a defirite systom,s..exprossced ar..@ scriss,.of morc .or less 
concontric termiral moraines dovosit: ie in sucecssiorm as the cdgs 
of tho ice sheet ratreated fartlhor and farther, rorthward. 
Leverott.ras studied and publist<d facts pertai arg to the 
lobation of trso.ice an Irdiana.. Tris informatior is largoly 
contained in Morogranpls. 38,. 41,..and $5..of the Urited Statos 
Geological Survey... Plate Til of. this rcport s¥ovws tr~ distribution 
and classification of th.e morains Sy tosether. wit? othcr information 
of a clacial nature. 7 oR. 


The morainss corsist of a Fetdérozsreous ‘mixture of oclacial 
debris, compostd of gigantic. boulders, littl<“bouldérs, “p*bbli-s,. 
and blocks of rock. mixed.i- ‘discrimirat- ly wit’ sands and clays. 
Tre boulders, ard rock frasments are from country rock native to- 
Indiana and from.sourcecs far romoved from the state, “Some or 
the boulders are crystalline iztnoous and m-tamorpric rocks fourd 
mopeloser to indiana t’ar Canada. Irtsrbeddcd with the uras ‘sortod 
drift arc many lonses or pockets of mor- or less stratifi-d sands. 
Geeeerercisc. Irsse Icens%s of sand ard gravel-aro tre-ctict 
water horizons of ths termiral moraines. Treir appsararces in 
the moraines is uncertain and ursystematic, so t?at charca guides 
the dostiry of. any water woll' wrosc sct>mission is to secure } 
water in thease lansés~ Tre cortact between tha: piled-up terminal 
morainss and tks undorlying esrourd morains is:an -xecllernt water 
horizon and wrore dsposition of tr- sands and gravels 'as 
occurrcd Gy" OP of the sround moraine good wator is usuelly found. 


‘As the terminal moraines aro deposite te Son te: frort of WU 
the ice s'est it is natural to expect. them:  to:b«.rummocky and | 
ridgo-like in topograpric axprossion.: Many of. tt« d7m essions 
contain lakes or fave beon silted up to form moadows and marsrcs¢ 
Springs often are found at tre bases of som* of the termiral 
morainos, .many of the springs being only se7ns and. of intermittent 
character, The terminal moraines are hicher than their surround- 
ings and their only source of ground water:comes from the 
precipation, a large part‘ of wreict absorbs into tre drift. Some 
of the water which entors tre surface of the. moraine penetrates 
into the undorlying till. Tre portions of the moraines which 
consist of boulder clay contair but little water and give that 
up slowly, The coarse gravels and sards aro mor? commor in the 
morainal drift; and, as a result, wells are more. readily obtaincd, 
Dug; drilled, and driven wolls.: are: found in the.morainal belts. 
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All the drift deposited beneath the advancing glacier and all 
deposited from the base of the ice during its dissolution con- | 
stitutes the ground moraine, The thickness of the ground moraine 
is notably unequal. It consists of a compact clayey matrix through 
which are scattered pebbles, boulders and country rock. The q 
latter range in size from cobbles to immense angular blocks of 
limestone and dolomite. The clayey drift differs greatly in de- 
gree of induration at different horizons, and the contained sand 
and gravel also become irregularly cemented at certain horizons. — 
Indurated till is referred to as hard-pan by many drillers. The 
induration of the clay or till is largely the result of secondary 
changes produced slowly, and may be an imlex of age. The 
Wisconsin drift is generally a soft, sticky clay and well 
drillers report easy digging through it. Below this drift ts 
found an indurated till which is more difficult to penetracve 
with bhe drill. This lower <111 4s believed to’ re te 
glacial stage earlier than the Wisconsin, probably the Illinoian 
stages Some well drillers have recorded a soil Zone between the 
two tills, showing that in all probability an interval separated — 
them. The buried soils have been reported from the northern 3 
part of the State. 


Also drillers have noticed an induration of the drift just 
above the water table. This induration is probably due to the | 
action of ground water. The area acted upon’ is mineralized highly 
with calcium carbonate or bog-iron ore, 7 

f 

Another induration reported by drillers is found just above 
the water bed which yields the flow, especially is this true in 
flowing well districts. This cemented crust is only an inch or & 
so in thickness and is apparently due to contact with water. This 
too appears to be a carbonate’of lime or iron deposit. | 


Wells drilled into the till often.find.the.,clhays and fine e 
sands so compact or so close textured that they will not furnish | 
water fast enough to supply the wells... In most.cases deeper 
drilling will find a looser textured bed, though.in some Local—— @ 
ities such beds do not exist. Inthe latter case efforts must. | 
be made to increase the flow by using special methods of 
completing the well, however, even then many till wells furnish | 
only sufficient water for small families and a limited amount ofa 
stock water. In many localities. where the till is so very fine 
and clayey that water is given up in insufficient quentities, F 
the well must be carried to bed rock or into bed rock. The con-7: 
tact between the till an bed rock is very frequently an excellent 
water horizon. It is not to be construed that ground water will 
be found in all wells at the contact between the drift and the 
bed rock, for in many areas the ned rock in its upper is 
practically drys 


. 2 
69 
OUTWAS@ DEPOSITS 


Wrere an ice sheet ends in a broad face, as did the ancient 
Wisconsin and Illinoiar glaciers, numerous streams flow from it 
and spread treir debris in front of ths terminal moraines, forming 
@ broad fringing sreet or outwas* plain. Wrere streams of consi- 
dorable size form tunnels under or in the iec, tre crannels fill 
with debris and in tris manner eskers are formed. Tre outwash 
plains are alluvial fans or aprons composed of imperfectly 
assorted gravel, sand and silt. Ttere is a certain degree of 
sorting as water is tre transportin’ medium, trouer tre moraines 
and ice marrins furnis! ths sediments in irregular fastion., It is 
to be expected that the dsposited sediments would be coarser at 
the source and grade outward to finer and finer tynves. 


Anotrer type of outwasr deposit 1s the valley train, cons1s%* 
fing of sediments deposited along a vre-zlacial valley away from 
the ice front. The Writewater valley gravels of soutreastern 
Indiana are a type of the valley train formed by outwasr trom 
the Wisconsin ics sheet. 


The outwash plains ars closely relatei to tre moraines next 
to wrick they occur, trougr such plains are not fourd adjacent 
to every moraine. Conditions were necessary wie’ would cause 
the glacial waters to flow out over a flat plains One outwasr 
plain frequently mentioned is fourd in rorthwosterr Kosciusko 
County and castern Marshall Courty. The outwaskt plain soutreast 
@f the Valparaiso Moraine is nerhaps tre most oxtensive and most 
noted within tre State. | 


The outwast plains receite much of their water directly 
from precivitation and from tke adjacent moraines by seepare 
and regular flow of prourd watcr. In the coarser deposits of 
tre outwash plains, a greater portior of the ground wator is 
Available for well supplies. Most of ths outwas? nlains in 
Indiana are associated witr tre Wisconsir drift shest, sirce the 
Tllinoian clacier left no large terminal moraines. ire outwash 
materials ars rot indurated. Trese uncement:d gravels and sands 
are usually sood aquifers, unless post-glacial drainacze fas 
developed so as to vnermit tha ground rater to escape. Mary of 
tha wells used in outwash plair areas are relatively srallow 
@nd ars dug. by-rands Vufttimes it 1srnecessary to drive or Aridi 
wells and if an imporvious layor ovoerli3s tre wator-bearing 
stratum artesion wells result, thous? many of tre pravel walls 
flow wren fed from tigter }orizons. 
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ILLINOTAN Drip? 


GENERAL CHARACTTRISTICS ANU DISTRIBUTION 


The Illinofen ice ahcet is the oldest recagnizcd 
Seer. 1vrsion in Indien:. Trer- is n vossibi lity thet 
or revious invesions ceme 
oi information is ail-e 


Bg 


the tvo,or ct. leest onc of the t 
into the Staic, but ut present | av 
able conccrning pre- ~Tllinoiea ar « the Nebraskan and, Kansan 
drifts are re srescntcd in other BUS So. ¢ OY Ke rett(El) ss ae 
(51) Leverett, Frenk, Glsecicl For rmations of thc Eric end 

Ohio Basins, Monograph Aly Vie Se, GEOL. Survey, 1902, 


_ Leverctt, FPrenk and Taylor, Frenk B., The Plcistoccne 
of Indicna end Michigem and thc History of the Grert Lakes 
Monograph 55, U.S. Geol. Survey, 1915. ; BF ag Gu: 
@iscusscd the giecial succussion in Indians. At present only 
the Illinoien and Wiscons in ere recognized. | eee Ge 


The +llinoian drift sheet covercd ell of Indiené with! 
the exception of about 6000° sguzers miles in the middlc-south- 
fm port OL the State, This unglocicted portion’ is frequcntly . 
erred to 2s the driftless area in’ contredistinction to the 
greater drift-covered portion of the Stetc. The girciel mep, 
Paeauc. Lt E- accompsny ing this ec port ey the me mits Oy eens Uritt. 


The configure tion ‘of the borders of “Hee TTlinoicn drift 

Bhect suggests that a groat lobe of the ‘gloéier oxtchdcd west 
of the driftless arss into southwestern Pad Laren end another 
lobe went into edihelaterh Indginna, cust -of the drifticss 
aren. “RETARD RE Se A ae in some ‘detefl the «ficcts _ 

o sVEK Frenk, iilinoeis & fecial Lobe, Mone graph. 
BB! « S. Geol. “Survey, 1899; | ; 
Sieune. Lliinoion Sey ee: UOT a 


a mn ee Sey es ae oe a 


Because of the hurvy cover of Wisconsin:drift which 
mantles the tliinoian drift, only the west .rnesouthcrn ond 
céastcrn-southern portions of the State show: the -Illinoian, 
ie monic of dritt. is. cbout .d0 fost in thickness on the 
average, though in many arcas is much less. .Lovcrett -has 
estimated the avcrage thickness of glacial drift in Indien: (53) 
(53) Leverett, Frank, Wcllis of Northern Indian’, Wetcr-Supply— 
Paper 21, U. 3, Gool. Survey, 1899, p. 1@, : we \ 
to bc 130 feet. There ore some strorm gurgecs, ong tn cuts + 
and road fills near the southcrn border of the Wisconsin drift 
which show the contast betwecn the two till shects, 


706 Jilineian ice sheet passcd over « topography 
Similar to: thet which exists in the driftless. erea of the 
southern vert of the Stete todey. Owing to the time clement 
involved, more modificetion of Illinoian drift would be 
Gxpected than Wisconsin drift. Erosion, agencics have acted 
for a crop length of timo, and, the locrtion of the prescnt 
Gxposurcs of the drift is nearer’ major dreinage lines,: The - 
<Tllinoian drift ironed out surfeco irregule pities, chiefly 


through the filling or partial filling of valleys. 
The outer merein of (the Titano ft in Indiena 

bears Litt le, ewidenee: of oe. bermaned, more 

thin end patehy, “and=wherc=covered with-loess. the boundary 

4s difficult to trace. Outwesh plains, lacustrine pléins 

formed by ponding of ice, and their deposits are che re cteray 

4stics of the Illinoian boundary in southwestern Indiana, 


The Illinoian till in its upper weathered portion 
is yellowish or reddish, but below a depth of ten or 
fifteen feet it ts an unoxidized grayish mass. ii at wee 
predominatea, making a firm, compect, impervious mass, in 3 
which pebbles sre rePatively few aad of smell size, It 
has clrendy been pointed out thet the Wisconsin till con- 
tains less clay and more numerous and lerger boulders, 
consisting largely of limestone, sheic or other local 
-rocks, though including many of granite or metamorphic 
rock not native to Indiana. It is believed that the Towa 
and older drift is mads up mainly of materials derived from 
the weathered rock surface over which the ice moved, the 
mojor pert being from local rocks. 


From the texture of the drift, its thinness, more 
mature disscction and position on bedrock, it is concluded 
thet the Illinoian drift is not so good a water-beerer as 
the Wisconsin. Locally the Illinoian drift will bear water 
end in meny arees is the chief source of supply. Erosion | 
by streams has dermittcd wetcr te dfein from the drift in 
dissceted. spen.. 


The loess, locslly known cs yellow loam, ycllow cia) 
cte., is, a fine, nearly, structurclicss silt. lt 3e08 yo 
ish buff color, somcwhet plastic when wot, butts not e.clay 
It occurs as & thin mantlco overlying the I1llinoian drift 
and is probably of acolirn origin. Thc upland locss.ercas 
arc undoubtedly of wind origin, however, the locss which 
mantles the valley terraccs may be of verious origins one 
streem deposited,: 


‘ The locss has been = source of supply for ferm wells 
in some few countics where Illinolan drift wes exposta a 
the surf-ce, but dreinege end cultjuetion heve so lowered 
the ground-water level as to grcsetly lcesscn its importance. 
The sublocssial sands lying beneeth the locss and over “the 
till yield..a-soméewhat more plentiful but. very unecrtsin 
supply... Both the loess and “sublotsstal ‘sends aradicuwie 
to surfecs contemination. Altogether the locss of south= 
western end souther stern Indiena is not a sourcdé of wetcr 
supply of any considerable megnitudc, 


| 


The outwesh plains, velley treins end morainal | 
dcposits heve been discusecd in connection with the i 
Wisconsin glaciation, These features ere not so pronounced | 
and since their formetion, heve bcen eroded and moved, Malot\ 
(54) Malott,..c. A... The “Amcricen Bottoms” R gion of Bag iamm 
u 


Grcena County, Indiena, Indiana University Studies #40, 1919 


ha) ee 


TSS) Cumings, 


geology of. thes formetions , 
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has. directed attention to, the physiographic influence of the 
Illinois glectel. Lobe-=and:-- -i4scohstruction of the streems. 
Valley treinswere formed tn the valleys of both erst and 


‘west forks of "Ptte Ever-ene ovtwashaprons formed in many of 


the emeller velleys, These: be rriers cé used ‘Gerencements.in 
gre sadiaacne alate ore bade A 


9 PENNSYLVANIAN SYSTEM 


te F) 


- 


The rocks of the Pontisylvanian systiem outcrop in 
western: and southwestern Indisra.: An. area of approximately 
8000 squere miles hes” Pennsylvenian. rocks ‘at the surfacg or 


-underlying either gleciel drift or alluvium, The Pennsyl+ 
-yanian rocks’: have- -been.. divided into three divisions, 


Pottsville, Allegheny, and post- Allegheny. The total thick- 
ness of. all the Pénnsylvanian formetions: in the State is 


“approximately 1300 feet. ‘The Pennsylvanian rocks were formerly 


called the Coal Measires<: Coal: beds.ere ‘common in the Penn- 
slyvenian rocks, and, all Indic na coal is found in the Penn- 
sylvenian strata, 


ceten i 


_Cumings(56).-has. given the “Histony ¢ of the nomen- 
. “Ry Nomeme lature =a: ‘ame=besScription af, the = 
Geological Formation of ‘Indiana, Part IV, H andbook of 
Indiana Geology, 1922, ek of : Conservation, State of 


Indiana, pp. 519-50. 
clature of the Porky lemtam stre'ta “hnd ja resume of these 


= 


: 


Post-Allerheny Seriés, -- The Post-Allegheny Serics 
of the Pennsylvenian is made up of -a sequence of sandstones 
end thin seams of “coal which are overlgin by shales and thin 
limestons beds. The total thickness of the post=Allegneny 
formations is approximately 500 feet, ¢onsisting mainly of 
sandstones and sheles with oe few ein” ‘Timestones.-and. coals, 
the latter of little commercial importance. An unconformity 
at the top of Coal VII divides the post-Allegheny scries 
from the underlying Allegheny series, ; This unconformity 
fréquently cuts out- Coal. MAI eR 


__Logan and others (56) have” surimarized ane se formations 


56 1 We. oS SE Sits weclogioal Wap < 2M ECE LN EPR 


in .the: stratigraphic eolumn accompanying, the wiolegiond map 


Publication No. ile, Dept. of Conserve ADRs Ste ibé of Indiana, 
LUS2,.é a | 


of Aad eke 


Alle seated Series. -- ‘The: a ee ‘Series of <Indiane 
consists of approximately 450 feet of strata tomposea of 
sandy shales, sendstone, Coal III, Coal Iiia, Goel TV, Coal 
IVa, Coal V, Coal Va, Coal Wi, Coal WIT, and interbedded 
shales, fireclays, sendstones “ond limestones. 
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CHART SHOWING PENNSYLVANIAN FORMATIONS OF INDIANA* 


New Hayen formation 
Buffkin formation 
Grayville formation 


| McClearys Bluff formation 
‘Frfendsville formation — 


St. Wendells formation 
Partzer formation 


. = 


, | Merom sandstone and shale 


| Ditriey SoBe ohhh 
West Franklin 14 ,8etsaas 


Shale and sandstone Pea 


Goal YI 


Shalé interval 


Busseron* sandstone and ‘shale 


Soa ls VE 


-Coal.Va 
ets ee: ae 


Coal IVa. i os a ee 


“Coal IV 
Coe li. 


aaa oe 
Coal Tate 
Coal TT 
Minshall Coal — 
Block Coal 


a ss . 


%The above chart is mainly'a classifieatton based’ on the 


State 3 


occurrence. of. the more commonly recognized coal» divisions of ti 
also some of. the better known: sandstone.and limestone 
strata are incluged where these units havé been named, 


~The 


reader will recegnize the fact that there occur many: shales, | 


‘sandstones, limestones, 
pies bs recognized horizons. 


:° . 
ine 


and andere hee interstratificd with the 
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Most of the veluable coals of the State ere produced from 
the Allegheny Scrics. The Block Corls ere of Pottsville 
ace and ere quite important, however, the tonnage of the 
Allégheny Series cools is frr grecter, therfore, fer 
superior in totel velue, . 


PottsvPlle Wert=s,. << 


The PebhsviblbeoSamiic s ain 
Indfene consists-of severe! corl strete, fircelevs, shelcs, 
Gondstones “end limestones. Coml Ii, Miusholb Coal, Upper 
Block, Lowcr Block end Cosl I ere ineludca in the Potisville 


serics and overlic the Mansficld sandstone formations, It 
4s cstimatcd thet -the Pottsville in» 4ndiana has a maximum 
thickness of epproximately 400 fcct. The total thickness 
in diffcrent aress, however, is quite varicble, renging 
down to less then onc-helf the moximum. The unconformity 
dtexthe stop of Goal Il, which represents thc inte rvol .be- 
tween Allegheny and Pottsvillc time, eppeers frequently 

in the stratigraphic section, with Coal IT entircly missing, 


The Mansfield sandstone is the bescl Pottsvil:c 
formation of Indiana, It lics unconformebly upon older 
rocks. In the region of PFonton and Tippecanoc countics 
these similer besal Pennsylvanian beds rest on Upper 
Mississippien (Chester series) formations, The Mansficld 
formation: verics fro... a few feat to 280 fcet in thickness, 
It rests with marked unconformity and overlap on older 
SHrethege so ' 


WATER SUPPLY FROM PENNSYLVANIAN STRATA 


NF 


Pennsylvrnian strate oceupy simost twenty percent 
of thé outcrop srce 6f Indiana, disregrrding thc giecial 
drift, From. study of the ~snv well records end the 
Beologic colum of fhe Stete, it is seen’ treat the Pennsylvenian 
strrte occupy shout twenty-five per cent of tho Indirne 
geologic column wnen considered verfically. itt is difficult 
to give on averege arcel thickness for the Pennsylvenien 
system of rocks in the Stete for the rcason thet overlap 
prévails end the stratarange from practically “a thin 
feather-edge formation to © maximum of probebly 1°00 fcet. 
The Pennsylvenian streta are thinner on the eastern nergins 
end the thickness inercases towrrd the Interior Bcsin of 
southcmiIllinois end southwestcrn Indienc. 


The weter supply of the lerge’ end vericd Pennsylvanian 
systom is peculiar in on respect. While hchygibéede of sond- 
stone such es the Mansficld, Mcroni, Busscron snd others not 
named occur within this system of rocks, ©11 of which would 
serve en sdmirable purpose «s reservoir rocks, it is « fect 
thet they ore not considered equifcrs over extcndcd ¢ 
The system contains meny impervious leyers of shele, firc- 
cley, herd limestone bends and undercleys below the coals 
which would scrve cs cffective berriers cgainst the loss 
of wetcr,. These impervious stretea also scrve «s barriers 
to prevent downwerd penctretion of water, The outcrops of 
the strata which are porous and capeblc of conteining ground 
weter cre not widesprercd ab the surfece. . 
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The Mansficld ssndstone, which is the besel momber 
of the Pennsylvenion in -Indiena is © Jcosrse- greincd seand- 
stone where tvpicelly develoned. Freaucntly it 1s q@ cone 
glomerete in the lower pert end locelly conetains small gcodes 
end chert frrerents, ss well es the more common vein querte 
pebbles. Cheracteristic fecturss of the bed arc 178 Masai 
ness, the prevalence of false bedding und the occurronce of 
pebble beds, especially near the bese. The distribution 
of the Manst ici wes shown by Hopkins(57) to extend from 
(57) Hopkins, T. C., The Carboniferous Sendstones of Western _ 
Indiana 20th Annual Report, Indiana Department of Geology 
and Natural Resources, 1895, pp. 186-327. 


Werren County southwerd to the Ohio River, 


ee 


The “ansfield varies considerably in thickness and 
4s known to be extremely lenticuler. These facts indicate 
thet the Mansfield in one area might be an excellent uquifenm 
and in still other areas would be effectively scaled by 
impervious strata. The Mansfiold formation can be detected ain 
a study of well logs in areas frr removed from the outcrop, 
The formation retains its sendy charecter and inveriably beers 
water, but the water is nonpoteble. In Indiana the Mansfield 
beers fresh water et or necr the outcrop, but at some depth 
below the surfece and some distance from’ the outcrop the 
waters ‘are unfit for use. 


The Pennsylvanian strete of the southwestern part of 
the State arer 6ither unglacinted or covered to only a slighg 
depth with drift, but in western Indiane they are so thickly 
covered fare wells are cither obtained in the dritt om ee 
the junction of the drift with the bedrock, Wells which Taw 
been sunk into the hedrock heve in menv ceses struck 
"Copperes weter" et moderete depths, and selt weter is 
usually encountered at depths of more thin,.<OO feet, It 
is difficult’to know the exact depth at which the stpeen 
water horizon will disappear. Drilling test wells is.the 
surest method of determining this horizon. Frequently 
objectionable waters occur in higher levels and fresh potable | 
water are found lower in the geologic column. When this ocenul) 
the higher and objectionable weters may be ceased off and the | 
good water utilized. In sane localitics it secms necessary 
to use rein water collected in cisterns, the sudphates in Gay 
ground water being so generally present thet good wells ere 
very difficult to obtain, 


Water supplies for farms and dwellings cen usually 
be obtained everywhere in the Pennsylvainian outerop arca 
without seroius difficulty, Towns end» citics, which-are 
located in this:belt aresconfronted with)a diffiaicule, situs 
tion, if, forced toyrcly on: ground water within» the,Pennsyis 
venian, The towns néerest to the castern boundary ofthe 
Pennsylvanian system are more + evorebly: situeted inthis 
respect than those which lie within the. Corl Measpres, THiaRT 
is explained by the fect thet nesr the boundary line un- | 
eovered foeding- areas’ for theoaquifers: exist and the contained 
waters are not in contact with the bedrock for extended perios 
nor are sbhey transported, fon erect distances <n, contact | 
rocks of the chareeter of the Pcnneyivaniog, 
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A lerge crea in Posey, Vendcrburgh, Warrick, Spencer, 
Dubois, Pike, Pcrry, Martin, Crewford, Orangc, Grocne rnd 
Monroe countics docs not .hreve glectiel drift st the surfrce 
to act as storsge beds, These countiés heve Pennsylvenian 
Strave in oll or. pert.of .their-limits,. 


Many wells in the Cocl Mensures territory obtain 
watcr from the coal strata, The individuel coal. scams 
rost om an undcrclay which is impervious and permits. the 
collection of watcr supplics in thc jctnts and ercviccs 


of co#l, The underclay descrves ercdit for this occurrence, 


In many of the coal producing srceas- the waters arc 
non=potablc due to their high content of mincral matter, 
Sulphates arc common in this eres end meny wetcrs which 
come in contect with pyrite end othcr mincr-Is crc unfit 
for usc, , : 


Fortunately. the towns and citics locrted within 
the Coal Mensurcs have ecsy eccess to the grert strcoms 
of. the Stete, An inventory of the weter supply situction 
in vrrious citics shows that Evensville, Mt. Vernon, Pcters-~ : 
burg, Washington, Terre Hautc, Vincennes, end Princcton obtain 
municipal supplics from stresms, Othcrs obtein supplies from — 
Beccicl*@rift, ertificiel Irkés and river eravels and tcrreccs, 
Within this bclt the supplics which originstc in the Pcennsyl* 1 
vanian strate arc very limited. Towns locctcd miles from the 
Outcrop of the Pennsylvenian sandstone strate cennot cxpcct 
to secure supplics from thesc rocks. Thc Pennsylvenicn forme- 
tions cre marine ond contain within thcir intcrestices much 
conn-te wetcr end es there is no chrncece for these concentrntcd 
brincs to eserpe, they remein locked within the pores. Decp 
wells into the besrl Pennsvivenien formrtions of Gibson and 
edjrcent countics vsuelly obtein saline artesian wet-rs. Tt is 
; Possible thet these rising brines care © source of pollution to 
horizons strctigraphicelly highcr, Many oil end ges wells 
heve becn drilled in this crea,. 


ya 


MISSISSIF IPPIAN SYSTEM 


One of the most intergsting and important systems of “Streams | 
in Indiana is the Miseiaesipoian, composed ve ae of limestones, 
sandstones, and shales,. underlying the coal-bhearing. beds of. the. 
State. Southwest of the Cincjnnatl Arch, Loe Mississippian system 
occupies “an area’ of Gerecne ait 7100 square miles. These 2s 
rocks outcrop at the surface, or are covered with residual’ mater- 
Llals*orre Paco ce es The arca of Mississippian outcrops in the 
unglaciatea portion of the State! is approximately OSLOO squarc a 
miles, which: is one-half’ 9f .the Driftless Aréa, This leaves £000 
aquarc miles -of Mississippian strata wihtich | ‘are covered or 
partially covered with drifg, located southwest of the Cincinnati 
ee ae he *present geolog gical map of Indiana by Logan © 
and others | °°)shows an area of approximately 1900 square miles 


ear ee : 
Loar f WEAN, Seo YS Geological ‘Map *6 fe ‘Tndtana, Publication 
No. lle, Dept. of Conservation, State of - Indiana , =» 19526 


i 
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of Mississippian BE ey Indiana., Those Mississippiam 
focks are deeply overlain by §& lacial dvi Lft and do not outcrops 
The writer “has dctcrmined that approximately 9000 square miles, 
which is one-fourth of, the area of. Indiana, have Mississippian 
strata at thc surface ‘or: the first bedrock ‘below glacial.drift. 


‘Thus it can be scen:‘réadily that the. ‘strata of the Mississippian 


period bcar an important relation ie any. consideration or the: 
eround water Supplies. ar Orih oapa aee. t he 


- The Mis S258 £22 ian Bue of the State cxtend from southeas tet 


Newton County: on the north to southernmost parts of Harrison: 


and Perry countié s on: the south. The areal outcrbp width at‘ the 
north in Benton and White ceunties is: approximately 25 miles, 
while in the vicinity: of thé.Ohio: River..in.Cravford, Harrison, 
and Floyd countics, it as 50 or: more miles: in’ width. Wet 


Cumings (BOY aa gies an jee tiedt euaeee or the 


eS SD 


ee 


-“Cumings, E. R., Nomenclature and Description of the 
Geological Formations of Indiana, Part IV, Handbook of Indiana 
Geology, Publication No. el, Depte of ‘Conserve ition, State of 


Indiana, 1926, Pps 4A75-£519. 
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nomenclature and description of the Mississippian strata of 
Indiana down to 1922. ilalott (9) has presented the detailed” | 
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Malott, GC. Ae, The Upper Chester of Indiana, Proc. Ind. 
Acad. Scie, VOl 245 1924 (1925), pp. 105~ ~S2.6 a 
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paysiccl. charactcristics of the Upper Chester Series of 
southern Indiana. Stockdale (61)has published the latest data 
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CHART SHOWING MISSISSIPPTAN FORMATIONS OF. INDIANA 
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Shale rearret 

Negli Creek limestone O- 20! 
Shale interval 

Mt. Pleasant sandstone 9-35! 
Gennet Creek formation 10-35! . 
Bristow sandstone O-25!. 
Siberia limestone O-20?t. 
(Wickcliff sandstone 0-40! 
Shale interval 0-125". 

Tar Springs sandstone 0-40! 
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Glen Dean limestone 15-40! 
Hardinsburg sandstone 25-49! 


Chester Middle Goloonda limestone 10-40! 
Indian Springs shale,-15-25! 
iz, 0-160! Cypress sandstone 30-45! 
< Toate teres ek Carb ote ap SRE 
os Beech Creek limestone 10-50! .~ 
pu lTlwren sendstone 10- 40! 
mu Lower i Ree lsville limestone 1-10! 
H ; Samp le sendstone 20-30! 
ue O-170! 'Boever Bond limestone 5-20" 
Moorctovm sandstone 10-30! 
+ Pacli limestone 20-50! 
KH 
x Sera ass aad Raat AO tN AAD nto NE Si 
os 80-160! | Ste, Genevicve 
* bt i mae cmcectilag tbat hy BMA, [nbn Stn 
= Mcram6ee 100-240! St, Louis 


O-'70! et bere 
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Warsew | Harrodsburg 
60-95! . 
aA | Edwardsville formation 
Ses Borden Floyds Knob formation 
Cerwood formation 
420-750' | Locust Point formation 


Ncw Providence formation 


——ee 


Kindcrhook 0-10! | Rockford limostone 
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Stockdale, P.-B., The Borden (Knobstono) Rocks of Southern 
Indiana, Publication No. 98., Dept. of Conservation, tats of 
Indiana, 1951, GoU Ppe. Hees comin 
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on the ‘Borden group of the Mississivpian of Sou thern indtaras- 
Asids from purely scientific studies of the Mississippiar system. 
ic 4 important for the. oceurrance of tre famous limostoney know 
far WyTewido: o..thy tredu ns» indiana limestone. This is found in 
the Salem. formation. 

Tre Mississippian eee ate underlie be eclacial driia® 
northeastern Indiana do not come to the. surracn, but dino rontly 
to. the nortresst- and north. . The Bordsar group pt rocks is 
probably represented. 


The area underlain by Borden rena a nor-trcastern Indiana 
is forttmat¢d imravane a thick mantic of elacial drift,numrous 
lakes,.and some streams: from wrict to uae water suppliss. 

The Borden formations as a rule are not considered as aquiiers, 
Tre New Albany black shale wricr underlies tre Borden is rot . 
water-bearings, so that wells would of necessity be fairly deep 
before any formations bearing water would be penetrated. lt ia 
very likely that. suck deep wells would bear salt water unfit for 
uses * The! outerop,,.of the water-bearins formations is so far from 
the locality. wrere ary well might be drilled trat fresh water 
would become saline before reachirg the well.: Tre Borden sroup 
of rocks igs of marine orizin. and contains guantities of conrate. 
water, or at least derives salt from original: salt water sources 
It is true that. the immediate. contact with. the glacial drifts 
would be an excellent Forizon for sround water, but, the drift 
is the source of the water. 


ste ng ae, 


Because the overlying ‘plactdl drift contains an abundance 0 
fresh water of meteoric origin, tre Borden strata must receive 
some water direct from tre.drift. Trough relatively impervious | 
tre siltstones and shales of the Borden contain small quantitiés 
oP watery We tre arise ed into trese formations. -do not -obtaias 


sufficient water for ordin ey Fousehrold PUTNOSeS . 


| 
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“CHES TER 9 ERI 


Malott describes tke” Crester coh ae A 


"The Chester series ‘formtre uppermost | ‘unit of irs | 
Mississippian system of the Mississippi valley. ‘Tre Crester | 
series are represented in Indiana: by’ a number of formations 
wrrch-outerop-intk se soutkwesterh part of tre state in a eeneral 
north and south dir eéti or; extending from near Greencastle, 
Putnam County, to the Ot1o River at tke soutrern boundaries of | 
Harrison, Cr-wford, and-rerry courties. Ir tre wieinity of 
Gr eensastle only a few fect of strata are “present beneatr tre 
flensfield sandstone, the basal member of tre Penrsylvarian 
system. Southward mae trickness ircroases. Near Frener Lick 7 | 
in western Orange County the thickness ras increased to a total 
of about 250 feet. in Perry Dopdig: at tre southern bourdary 
of the state tre total, trickwress es s2ehessen. aa approximately 


¥ 
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9 Feet. Only the Lowest members of the serios are present in 
jtnam Courty at the northernmost outcrons. Southward younger 
mbers appear bensatl the overlennvine Mansfield. sandstone, 

id thé maximum numbecr of formations is. attained in the vicinity 
~tre OFio River. trs areal-outecron width: at the north is but 
few Mics, wrile in the vicinity of the Ohio River it is 

) Go OO miles in widtr." : 


~Malott (62) recognizes six units, in the upper Chamber 


+ 
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Meltott, C. A., The Upver Cr ester of. x ea ena: Prodidndwobtcd. 
sles aed o4, 1924, { 1925). po. 10: 103-32 Ok , 


mur sandstones. and two limestones, and muck shale. This success- 
ym is srown on the-accompanyins chart. 


As the Uppor Chester is composed principal Ly of aide ‘ 

‘ound water would not be- expected to occur ir abundance owing to 
rammonporosity of shsle. Tre four sandstone beds of tris group 
‘outa contain water, but by virtue of treir lens-like character, 
Maced OULCYrOop area in a region maturely dissected and adjacant 
Wane) 20, they, in all probability, could’notibe much > used. 
iamemoper set-up for natural springs is.found-very frequently 
Maeeeencire Chester outcrop belt. Water-bearire strata are 
iderlair and overlain by’impervious sk4las, wrhiecr wit’ the 
‘poof thé rocks zives tre correct conditions for artesian springs 
id wells. Wells must bo of sufficient: distanee from tre outcrop 

Speveguifor, if they ara. of ths flowirg type, to, build up 
iffaecient static head. ~ 


The Middle Chester group consists of five units; two 
m@stones, two sandstones ard one ‘sralo. Tre total averare 
Pal 


eees OL tr> protip is about PhO: féct. Athis® group ras 
‘Geno eic charactcristics which persist over wide areas. 


The Chester Sorics as a wrolc is noted for the occurrence 

Matural springs. Dr. Malott bas remarked to the writer that 
| MiSs opinion trers is no otter. known area inthe United States 
Ma will averacs to ths square mile so many. springs .as' dors the 
eg@eor outcrop belt. A study of the Cyrestcr Series, especially 
'@ Middle and Lower divisions vr:cr consist largely of alterna- 
mg limestones and clastics, pia axvlaiy the! peo orical 
tamene for tris condi‘tior. ‘T* sandstones, and. limestones which 
‘e@eporous and contain wator, are underlain by impervious shalas 
iter is transported down tke div and downward until the basal 
ortion of the water-boarineg formation is saturated. If at any 
Ime the water table is intersected by treosurface a spring 
‘sults. The Chester formations comprise a large portion of the 
‘awford Upland of southern Indiana, wrick is tre ragion of 
(C@test relief within the State. Therefore many streams have 
1C down through the Chester strata exposire water-bearings beds 
th rosuitin® springs. 
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Several public water supplies in soutrorn Indiana are 
derived from springs in the Chester Series. English bas for 
years received a supply of water from springs flowing out of the 
Beech Creek limestone. Tre ovorlyines porous Cypress sandstone 
foods water to the Bercr Creek wricr conveys the water to the 
springs. Trese usually issue at the base of tre Beesr Crooks 


The abundance of springs wricr issue from the Chester 
formations indicates that ground water 18 present. The springs, 
wmnile not large, do not vary greatly in volume and rarely go 
dry even in the drisst summers. Welts drilled into-tre Chester 
sandstonos and: limestones usually obtain sufficient water for 
the purpose for wrict drilledy wrircr is usually to supply a ne 
houserold. No large public supplios are known to be’ produced”? 
py wells drilled into tke Craster formatiors. 


MERAVEC SERIES 


Tha following subdivisions of the Meramecian series ars 
recogni zod 1n Indiana: : 


Sté=e Genevire ene owedplvese ema ae 
2 Louis ° e 4 ® ° ° 10048240" 
Salem é e ° ° ° e ° e O- PAG 


Tha above threa limestone formations togetror with tre 
underlying Harrodsburg limestone constitute the limestone belt 
of soutrorn Indiana. It is the region of karst, of undor ground 
drairess and tre outcrop ersa of these formations is exprcossee 
in the Mitetelis Plata ag previously described. 


Ths Salem formatior contains tho famous Tndiana building 
stone. of Lawrence oy, Monroe, and; Ower countics. 


In distribution tre limestone formations axtend from 


northern Putnam County to tr 0°10 River, trrouer middle Putnam, 


eastorn Owen, Middle Monros, Lawrence, nortreastorr Orange, 
western Orarge and Farrison couities... are outcrop, Udit ts 
narrow at tre north, being only & few milcs in width. At the 
soutr it ts approximately 20 miles in widtr. 

In tris discussion the Farrodsburg formation ot ure 
Warsaw division of the Osage serhos will be included, sinc? te 
strata aro similar» to the lamostones above it and water prom 
bliems of tho:-Farrodsburg are like tose of the Meramec Seriese 


In general structur® the Mitereall Plain lim-stone be Lt” 
shows a uniform westvard dip. Ligh se 7 soutrwestiof tre 
Cincinnati Arcr and tr- strata dip. toward +to2 Illinois basin. 
The average dip is from 30 to 40 feet pom. Mlisy ene eo strike 
is a very fow degrens wast of north... Tro Missiser1ppeer strata 
erssent some intersting problems. Tra Craster oon a 
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82 
increases in thickn«ss from north to south. Tre Bordan 
(Knobstone) group Bos ene bod by Stockdale irer-ases in thickness 
from soutr to north. \2 ithe Meramee Series irercases in 


Ox : 
Stockdals, P. 5., The Borden: (Knobstone) Rocks of Southern 
Indiana, Publication No. 98) Dept. .of Conservatior, State of 
muna; LOS). p...614 


thickness from nortr to south, as indicatad by the over ircrcasing 
widtr of the outcrop from rortt to soutr. 


The Ste. Gensvirv- and St. Louis formations of the Meramec 
Sorios consist of limestones. with occasionel beds of ercort. an 
Shaic.,.ih: shale is.charactrristic of the lower 40 foet: of the 
St. Louis formation. Tho chert occurs as nodulas, stringers, and 
as layers. One rather persistsrt horizor near tre base of the 
Ste. Genevieve limestone contains oolitic beds and in places 
in tho upper part contains a sandy. zore.wrick in places:is a. 
limy sandstones. as-muct.as 10 or-12 feet thicket Theredn Louis 
bolow the Ste, Gonevisve, is nowhore knorn bo be oolitic Rods 
mr potr tho Sty Louis and the Stee Goneyv1evevarn eraractA PLetrea4lTy 
quite dense and border or lithoprapric limestone, 


The arcas occupied by the Mississippian limestones in 
soutrern Indiana and Illirois, also ir Kentucly, ee and 
Missouri constitute a notable areca of karst. To Sto. Goneviove 
and St. Louis formations arr roted for their development of 
undereround drairag>., Caverns of national rocputatior;. notably 
Wyandotte, Mammoth, and Marengo kaye boon formod in these 

Olubis limestores. Lost River 664) gn -seutrarn THALTana, “wrTer 


(64) 


Malott, ©. A,, Lost River at Wesley Chapel Gulf, Orargo 
County, Indiana, Proc. Ind. Acad. Sti, Vol. 41; “PSST TI0S2) 


Mm 285-516. 


flows flor more than seven miles urderground is one of the remark- 
able foatures of soutt«rn Indiana karst wrict is developed in the 

top of the St. Louis limestone near the contact with. the 

OvVerlying Sto. Gonevieve limestone... The rise of Lost River at 
Orangoville may be considpred as a tremendous sprarg, tbut.oef-a 
special type, roeculiar to rerions in which subtorrancan drainage 

has beon daveloped. Malott's study of.Lost Rivor at. Wesley 

Chapol Gulf in Orange County brought out the tact that the 

beddad limsstons of the karst resion-is traversad, by two intorsecting 


Joint systoms, onn of whick oxtends northeast- southwest: and the 
other Seuthwast- southeast. Percolatire srourd water moves through — 
(¢-joint fracturos and along .the ba dding vlanecs of tro strata, 


it is rot believed that much ground wator could possibly move 
through the dense ene 2ee 4 bods». Lost River is krown to follow 
@ Complox systom of charrels bot’ vertically and korisontally. 
The action of the moving a Se trrousr tre joint and bedding 
plane conduits tas been rosponsibl for th- Gavelonpment of tkese 
Subterranoer passagcways whick Fave boen sided ir their growth, 
@nd onlare-mont by the solvent offset of ground water below the 
Berek .of).tko wator tabbc 
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The geolosical conditions of watcr supply in tho lim>stone 
resgior ‘have soverdl’ points of intorcst. Attention res alPeady 
beon directed to the presences “of subterrancarm drainages. Surfaces, 
stroams aro wanting in many. arogs,..espacially..t).osa.urderlain ae 
by the Sta. Geneviove and St. Louis formations. The Salam jag 
Harrodsburg limestones are muck icss “subject to ths devolooment | 
of underground drainse’ & One “or tvo' Minestors Porizonrs 1m the | 
ovarlyins Chester Sarics have. undareground draimase locally dow lias 
ed but owing to associated srales and sandstones, tho o¢eurmong? 
of undor protn® donduits i ts Cres ter chp sev or Peat ar. 
masnitude and importance of th se of the Stl ldaie ane ae a | 
Genevieve. Relief in the. Mitchell Plain area is low, but the 


typi caaT Mitchel Preis oem nee by Peed s and wie’ ras an arceal | 
extoht of 1125 square miles in'‘soutrern Indiana, is deveboped % 
noar the top of the St. Louis’ limeston¢. ee of the antire 7 ae 
Moramocian Serics is preater. Malott (65)nas pointed out trat 


ee ree oor . | 
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Mallett," Ci 'a.)4 Peyst opPabr'y: oF Indi are, “Pert iis Handbook q 
of Indienea Ecolory, Dept.” of Consprvatior, Publication 21, State: 
of Indiana, 10223 p..96. : 
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ths Mitchell Plair is rot - 
ats so-called Mitcholl limest _ 
in -earlisr eo Olocticak ren ‘efapred to’ tre Paoll Timestors 
of the Choster sorics, aaa the STL, Genevieve, and tre 

St. Louis Limestones | 


Aarmiprous wit? tre area) oxter) of 
C Trea term Miter4li limestone 


mM 
iT 4 ee 7 ate i rn a 
MeinZer (ee) has points out: trat no “rock dilfers more 
(Gojoe! @ guimies Ae wee Me Te ; 
Meinzer, 0. EH... Tre Oecurrencs. of. Grourd Water in tee ia 
Stetos, Us Ss, G8GLe BUrvey... “+” oro Wateor-Gupply- Paper ies 
LUC. Dyn Jes catite 

/ e a. @ te | 
| 
Padi ¢ally with rospoet to viol ot eer r limestones 3.0m 6 4 


2 

limestone formations rank among tre bes uifors; \otP *Paagrries 
unproeduétive as skale. Tress difforereds- are’ in part ‘dic oe 

the oricinal texture and nonporosity of ths roek and in pert 

due to thé modificatror°urdsrrdér> ‘by ‘tha rock durin« th> proces 8 | 
of Seg te ae THoereois a twide ranee in°tee yiald of difPorers 


forma ons of limestone and of th< samo formation in different 
LoceLitios, A study of ths°individual wells ‘of a locality, iche| 
ie gst ke frém’a given Forigow;*sFows *that seven°G’ ase Werke 
var > Viel Ir limostonev-agquifors tho size of tre*+jornmt 


orev pigae and sétiu bi ft passaporays détermiroes the-water<bearing 
apacity of ‘the velle.*°0ne “Well may “penctratc’a Tarsee crevice | 
and trus obtain an abundant supoly, whereas an adjacent well | 
located ’tist ‘a few rods away may, bay pra@tically dry and will not 
furnish “noush water for @ Fowserold. Ths clomert of cPraréc pila 
a DFomPieht Part in (ths ‘swcdégs of any well -drvilce in tre | 
limoston*-Pecron. | 
| 
| 


Tho €hicék-bedded limestones of tres Mississippian of 
southern "Endvana era °goenerally very dens and 2. t world som 
impossibt= for watcor to *poréolatc rr gk ?otn ose (boaaye 2 
primary pore spacc of these rocks is noglégibic. * Io Secondary | 


54 


pore space is that due to joints, solution along bedding planes, 
porosity related to the development of unconformities and due to 
voids produced by the processes of crystallization and also joint 
crevice ce by feulting end compression of the beds. 


Howard has given a clessification of limestone reservoirs, 


| 
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Fowerd, «. V., & Classification of Limestone Neservoirs, 
Americen Assoc, of Petroleum Geologists Bulletin, Vol. 12, 1928, 
p. 1155. 
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Limestone is defined as a rock which was laid down beneath 
bodies of standing water and originally consisted of relatively 
pure celicium ana megnesium carbonate which has not been 
metamorphosed, 


Howard's classification is given in full as follows: 


"Porous limestones may be classified according to 
the origin of their porosity as follows. 


Ll. Limestones with primary porosity 


a. Chelk 

b. Oolitic limestone 

c. Primary crystalline dolomite end limestone 
dad. Coral reefs 


2. Limestones with secondery porosity 


a. Limestone associated with former erosion 
' surfaces 
be. Limestone with porosity developed as a 
result of mineralofical changes 


So. Hractured limestones 


a. Strongly jointed limestone 

b. Limestone fractured as a result of 
crustal movement 

c. Limestone fractured as 
mineralogical changes." 


result of 
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| Howard's study was mede in connection with the occurrence 

of 011 in limestone reservoirs, It is interesting to note that 
1é states that limestones with secondary porosity are the 
P6éservoirs which contain perhaps as much as 95 per cent of the 
bil found in reservoirs of limestone, The one in which porosity 
las been developed below former crosion surfeces is the main 

mé and reservoirs formed by mineralogical change are 

*életively unimportant. Oil also occurs in fractured limestones, 
1 case being the production: from near Terre Hautes, Indiana, 

the Trenton limestone production of eastern Indiane and Ohio 

-S probably related to an unconformity. This is of Ordovician 
(ge end is simply mentioned here in connection with the 
liscussion of limestone porosity. 
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The development of underground drainage in the limestone belt 
of southern Indiana is responsible for the many springs existing 
in this area, Streams disappear and then reappear as springs 
on the western border of the area, Lost River has been mentioned | 
as a stream of. this type. Other springs, which have no known 
direct. association.with surface waters,.are,abuadant ini thé) aream 
Meteoric waters fell as rainfall and penetrated the underground | 
conduits and then later appeared as svring water with certain 
minerals in solution which came from the rocks through which the”. 
water passed. The famous springs at West Baden and French Lick 
are located on. strata of Paoli age, wnich is. the basal formation 
of the Chester Scries. It is believed that the water Comes ae 
from the underlying Ste, Genevieve end St. Louis limestones and 
receives Lts, mincrad:., centent..d rom. these, pos ks, : 


About fifty fect. above: the, base»of. the; St... Lows Aimesters 
is a leyer of impervious rock which serves as a floor, fepomamg 
of the caves of the region and also as a spring horizon, Water 
cannot go downward so it moves laterally. ‘the Leonard and 
Shirley springs west of Bloomington and the Stone spring nearer 
Bloomington emerge at this horizon. The Fish Hatchery spring 
at Avoca in Lawrence County is also at. this horizon. This 
particular spring flows, a copious stream of water during the wet 
and rainy scasons but when prolonged drougnt conditions prevail 
the flow is small. This.proves.that,..the: volume,of. water is 
dependent on the rainfall and the level of the water table. 

When the water table is lowered, due to diminished surface 
supplies, the spring volume flow is.diminished, 


Other important spring horizons erésat..th¢e,contacts Of tag 
Salem and St, Louis limestones and the Harrodsburg and Salcm 
linestoncs, Many springs are found at these stratigraphic | 
horizons, @aough none of them is large. 


Still another important spring horizon is at the base of 
the Harrodsburg limestone; or at the top of the Bofden group. | 
Thé Harrodsburg limcstoné 1s.included in the Osage Scries but | 
is discussed with the overlying limestone seriégs, The Harreds= 
burg limestones are well jointcd, which fact permits weter to 
fiow, The rock itseit is dense end while it has a cortain degree 
of porosity and contains. some weter, wells could notybe cxpected 
from the limestone rock without the sccompanvine joints and 
crevices for concvits, Menv perennisl.sprines»exist et this 


Nod Pasipimiarte tiie cde, conta ct, The writer hes obseryed- sevcrel 
springs at this horizon whi@h.did.not:fluctuates,seven during period 
of prolonged arought.. ee springs, which are never large, are 


valuable: resources for domestic and Bhat water supplicss The 
Borden group of formations, which underlies the Harrodsburg | 
limestone, is relatively impervious and tne capa flows laterally. | 
emerging as. a.spring when .intersected .by .the surface, 


Indirectly associated with ground water,is the fact that 2% 
is not feasiblc,to.attempt .the ,.construction .of aL GRE SOME 
regervoirs in reglons.underlain .by limestones, .»thise. hoe: beer | 
demonstrated by the city of Bloomington, which gfter 2 peteda of 


costly experimentation resorted to ¢ reservoir constructed in 
the nearby Borden outcrop belt. 


Most of the larger towns locatcd in the limestone bclt 
do not obtain water from the limestone formations. Greencastlo, 
Spencer, Bloomington, Bedford, Oolitic, Ellettsville, ‘and -- Me 
Gosport arc ‘included in this list. Many towns throughout the 
district get potable watcr in sufficient auantitiss from the 
limestones. Included in this list of towns arc Salem, Orleans, 
Conydon, end Cloverdale. English end Corydon report supplies 
from naturel springs. lLanesville also utilizes spring supplics, 


While it hes been stressed that public supplics of suffi- 
cient quantity cannot be obtained from the linestone beds by 
ordinary wells, it must not be construcd that there cannot. be 
used these same formaticns for private supplies. Private wells 
which secure water from limestone strata occur by the hundreds 
in the belt, and where the water docs not become turbid aftcr 
éach rain and a surface pollution source is not evident, the 
limestone weters are of good quelity. However, where cloudy 
Wweter results aftcr a roin and where sinkholcs lead-.directly into 
tee eourcc Of supply, some auestion should arisc fs to the 
deésirebilit»y of vorocurint wrter from such sources. 


The following chart snows the present 
the Osage Serics of Indiana. Cumings $99) 
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Cumings, E. R. , Nomenclature and Description of the 
Geological Formations of Indiana, Part IV, Handbook of Indiana 
Geology, Dept. of Conservation, State of Indians 1922, pp. 487- 
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history of thc nomenclaturc of these formations and has given 
brief descriptions of them. The Harrodsburg limestone has 
bGe6n correlatcd with the Warsaw of Illinois and othcor Stetes 
néarby. The Harrodsburg formation includes some 60 to 90 fcet 
Of rathcr coarse-grained, irregularly bedded. limestone, often 
Quite cherty, and in the basal portion arc some shaly becs 

and impure limestoncs with abundent gcodes, 


OSAGE SERIES 


Warsayw Harrodsburg 


fee 


Pdwerdasville formrtion 
| Osare Serics Flovyds*Knob formation 
| Borden Carwood rormstion 
| Locust Point formetion 
| New Providence formation 
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ed the Hearrodsture formation 


OQ 


Stockdale (69) has divi. 
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69 
Stockdale, P. B., Stratigraphic Problems Involved in 
Determining the Geologic Structure in the Lower Mississippian 
Outcrop Area of Southern Indiana, Proc. Ind, Acad. Sci., vol. | 
At TOs) Chose Powe Seer. 
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into an Upper and Lower Harrodsburg... the Upper member consists 
of thin to massive limestone beds, often exhibiting felse 
bedding on weathered surfaces. lt ranges in thickness from 30 to 
50 feet. The contact with the overlying Salem formation is 
conformable. 


The Lower Harrodsburg unit consists of a very impure 
calcareous “bastard rock. It is characterized by the presence 
of many geodes and chert fragments. Lenses containing abundant 
crinoid fossils are characteristically present... The contact 
between the Lower Harrodsburg and underlying Borden is con- 
formable and this exact contact is often difficult to recognize 
in the field. The lower member of the Harrodsburg uait ranges 
from 25 to 40 feet in thickness. 


The water bearing capacity of the Harrodsburg formation 
has been discussed with the other prominent limestone formations 
of southern Indiana. Stockdale's recent work on the Harrodsburg 
formation would indicate that the eround water which is found 
along solution plenes and joints in ‘he Yarrodshure occurs in 
the-upper.member,..end..thet many..of the spring horizons, usually 
considered at the contact between the Borden and the Harrodsburg 
in reality may occur at the junction of the Lower and Upper 
Harrodsburg members. 


The Borden group of the Osage Series occupies a wide belt 
extending from southeastern Newton County to the Ohio River at 
New Albany. The outcrop belt is just a few miles in» width in 
Floyd County but increases northward and is as much as $5 or 
more miles in Benton County,. In Brown County, Monroe County 
and Bartholomew County the Borden strata have been found to. be 
some 25 to 30 miles across the outcrop and are 760 to TOOC.LSSs 
tn thickness at Nashville. The Borden strata are approximately 
425 fect thick in southern Harrison County and well records 
show’... a total of 650 feet of Borden in Monroe County. this 
indicates a thickening northward and eastward for the entire 
group which is exceptional, A cursory examination of the : 
geologic map of Indiana shows that the Borden persists as far 
as it can be traced northward under the glacial drift. Stockdal@)| 
pointed out the thickening northward and eastward 4s far as the @| 
glacial drift bouridary. 4 Shields eis Oia eg 


Various writers have pointed out the conditions which 
exist insofar as ground water occurs within the Borden strats. 
The rocks contain ground water, though transmit it very slowly. 
The siltstones, finc-greined sandstoncs, shales and clays. 
predominate in the litholocic annalvesis of Borden scdiments. The 
clastic sediments sre vrimeril” silts end clevs which heve 


become indvreted, Tre pore speces beiween thew nia ae a... 
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particles making up the rock are Scena small; No coarse- 
graincd sandstones arc found. Stockdale as dcescribcd in 


Stockdalc, P."B,, The Borden (Knobstone) Rocks of .Southern 
Indiena, Publication.98, Devt. of Conservation, State of 
Indiana, 1951, oS0 pd. 


Jetail' the’: stratigraphy. of the Borden SPeup of. Indiana 


Stockdale | has pointed out that in meny ‘places, especially 
in Clark County, the shale of the ‘New Providence formation 
contains a noticeable amount of readily soluble salts, Dae be Canes 
ly sodium chloride and magnesium chloride, 


fiwtdSriee of this is seen in thc numorous so- sates 
"licks" where cattle congregate end lick, the shele cxposure 
because of its salty tastc, Such a well-known ‘shale bani is 
near the. centcr of lot 274, It has been named "Deer Lick" 
because; according to claims of carly. scttlers, decor uscd 
bo orequent the oxposure,sOeccasionel wells -Llocated in: tho 
New*Providence shale contain weter which is so strong:in 
dissolved: minerals that it is“unfit for.drinking. Mcdicinal 
values have-been claimed for somo of the. wators. | Probably 
the best known of the mincral wells: are. b ROSE: of: the, vicinity 
of Henryville. Analysis of the we ter from a “mineral well" 
located’ in thesS. EY } Secy 21, Ty 2-N,, R. 7 E.,. thoc-fourths 
of a milc southcast of Undcrwood, follows. | 


Potassium bromide 4. « » cee POrTts in onc million 


ok lica ® = . ° e ° ” 


sodium.chloride . .« MAlisiVGR05,.7 
Sodium sulphatc .°, Sep eT. 9 
foencaium sulphate .« . «° 77745 

Megncs ium hicerboneté ae cele 

Colcitum bicerhonsteé Pins re oe 
GCalolwm Drosphot us) popes be tO Oeb 
-waganese bicarbonate. . .: 10.2 
Forrous. bicarbonate Se de Oren, 
eK Lah: 


iMtil<. 4 2 » ~ @ » En8e,>" 


Blatchlcy (71)has described four mincrel springs from 


Blatchley, W., S., Mincral Waters of Indisna, 26th Ann. 
PMG. Bop’: of Gcology end Natune Resourcés, 1901,pp. 
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Slerk County which have water coming frem-tho~basal., portions of 
the Borden FOUR. ‘ 
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KINDERHOOK SERIES f 


The sole representative of the Kinderhook Series in Indiana 
3g the Rockford limestone. The limcstone formation is quite-« im 
thin -varying.from.zero. to ten fcet in thickness. The contact of © 
the Rockford with overlying Bordon sediments is dcfinite and in” 
Indiane this: contact anperrs to be conformable. The Rockford _ 
limestone is 2 ferrucinovs, brownish or creenish gray stratum, 
The type exposure is in the bed of White Riverat: Rockford, 
Jockson, County. It-has been famed. for. the unusual goniatite 
fauna which is well preserved in it. -buc.to the charactcr of this 
formation it is not considered an aquifer. Jointed limestone 
make cxcellent water-bcaring beds, though the Rockford is quite 
thin and ovePlain by the relatively impcrvious.New Providence 
shale of the Borden group. Water’ which might percolate’ through 
these shales might give rise to’ some. water in. thc: Rockford - 
limestone, though any water from the Borden is likely to be unfit 
for usé. The Rockford is underlain by the Devonian. (New, Albany) 
black shalc, which is practically: impervious, The thinness . 
of the Rockford stratum, which even with tho: gentle dip.of these 
formations: in Indiana pérmits a very narrow oubenop: Deki, Drer. a 
cludes thé possibility of the Rockford's being:.considered for-its 
water possibilities. Locally,: where streams have .cut through 
the overlying formations and exposed the Rockford, it is water- 
bearing but owing to its thinness: cannot havo, much storage .a: 
capacity. . Pid eet eee: Ps : wh beget P hie se 
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. DEVONIAN . . 


Devonian strata arc widoly ‘distributed in the State, cither 
in outcrop or immediately below ‘glacial adrift. They extend from 
Joffersonvillc on. the Ohio River northwestward to Morocco in 
central Newton County. THe outcrop belt ts ten miles in width 
sn northwestern White Couttt=,. 32 to740 miles in Johnson,: Rush 
and Shelty counties, end @eout irc mrles sat the north ‘border of 
Clark County. This is tae main outcrop belt southwest of the 
Cincinnati geanticlinc,, PCat a 

North and Northcast of this prominent subsurface: structural 
feature of Indiana occurs another erca ‘of Devonian strata. There 
are no outcrops in this northern areé,, but ‘woll ‘records show ‘the 
presence of Deventanu.etwetbe.below.the..drifti: in on eros of 
approximately 4140 square miles, The Kenneth limestone: ia, = 
deseribed and the stpyigrephical rclationg aré- discussed by. 
Cumings end Shrock,-.-- “The. Kenneth. formation. is found only in| 


~ 
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Cumings, by R,. and Shrock, R. Ri, The Geology*of the 
S$lurian Rocks of Nerthern Indiana, Publication No. 75, Dept. of — 
Conservation, State of Indiana, 1928, pp. 125-55. e's | 
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the structural sag between Peru and Logansport, 
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yy. E. R. Cumings (73) has expressed the opinion that the fauna 


— ©. 
 Cumings, E. R., Silurian Studies, Paper No. 3, Lists of 
peeies from the New Corydon, Kokomo, and Kenneth formations of 
ndiana, and from reefs in the Mississinewa and Liston Creek 


ormation, Proc. ind. Acad. Sci., Vol. 59, 1929 (1930), p. 208. 
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f the Kenneth limestone of northern Indiana is comparable with 
arly Devonian faunas (Keyser) in Maryland, Pennsylvania and New 
erseye The Kenneth is therefore probably Lower Devonian. 
Southwest of the Cincinnati geanticline, the Devonian strata 
over an area of 4229 square miles. Most of this area is mantled 
ith glacial drift. It is interesting to observe that about one- 
alf of the Devonian belt is occupied by the New Albany -shale 
ormation and the other half by the Middle Devonian limestones. 


The northern Indiana Devonian consist mainly of the New 
lbany shale, though this conclusion is based on wéll records 
hich are none too, numerous for detailed work. The distribution 
f the ,formations shows that the Middle Devonian limestones are 
uite thin or have exceptionally steep dips and that the New 
lbany shale is much thicker or has more..gentle:dips. The distrit- 
ation of the formations is based on information contained on the 
20logical Map of Indiana, Publication 112, Department of Conser- 
ation, State of Indiana, 19352. : i; 


The total outcrop area of Devonian strata in the State is 
569 square miles. This is approximate, and future detailed work 
ill no-doubt alter these figures. When it’ is considéred that 
ractically 5000 square. miles are below ‘the drift or have. at the 
irface New Albany shale, which is not an aquifer, the importanee 
> water supply becomes apparente 


GEOLOGICAL SECTION OF DEVONIAN OF NORTHERN INDIANA 


“System f Series » _OOrrélation. =. - Formation __ 
Pee ' Portage 
Senecan na ne '-New Albany shale 
for Genesee 
| | hab 7 sak teen Jeffersonville 
Devonian | r _. Onondaga limestone 
Erian ~ oh Rt Bok Pendleton 
Schoharie sandstone 
, Helderbergian Keyser Kenneth 
se Sit sa en ere limestone 
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Devonian Stratigraphy of Northern Indiana 
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The New Albany shale and the Jeffersonville limestone do 
not outerop in northern Indiana northeast of the Cincinnati Arch 
or northeast of the Kankakee Arch. As so few outcrops of these 
formations occur in northern Indiana, they will be described and 
their water-bearing properties more fully discussed :-in succeeding 
pages relating to the Devonian of southern Indiana. The type 
localities of both formations are in southern Indiana. 


Pendleton sandstone.e-- The Pendleton sandstone has been 
described and correlated with the Schoharie grit of New York 
State. In Indiana a single isolated outlier at Pendleton in 
Madison County is the only outcropping representative of this 
subdivision. The true significance of the formation and its 
occurrence is not understood. well drillers have recorded the 
presence of about ten feet of sandstone near the base of the 
Devonian section in many wells of northern Indiana. Its dis- 
tribution and paleogeographic relationships are ALE Leetac er 
determination owing to the lack of surface exposures and the 
meagre cvidence obtained from well records. 

Kenneth limestone. -- The Kenneth formation is the basal 
formation of Devonian age in Indiana and is probably very early 
Devonian. It is found in the structural sag between the 
northwestern end of the Cincinnati Arch and the southeastern 
ena of the Wisconsin-Indiana geanticlinal structure. The 
latter structure is known as the Kankakee Arch. The Kenneth 
formation is a lithographic, irregularly-bedded, very cherty 
limestone. The formation varies from a few Peet to as much as 
40 feet in thickness. The joint and bedding planes of this 
formation are aquifers and where penetrated produce ground water 
The overlying formations permit water to penctrate the Kenneth 
limestone.e Frequently it is impossible from well records to 
distinguish the unconformable contact of the underlying Silurian 
(Kokomo limestone) formation. This contact is water-bearing and 
many wells are listed as producing from the Devonian and Siluria 
limestones. The exact horizon from which the water comes is | 
not definitely known. 


Devonian Stratigraphy of Southern Indiana 


——— 


me es ee 


‘ 


Northward from Clark and Jefferson Counties the stratigra= 
phic relations of the Devonian limestones are not well knowns | | 
Limestone strata are known to occur below the New Albany shale | 
which extends across the State northwestward, but because of a | 
scarcity of cxposures and the déep mantle of glacial drift the 
‘sections cannot be studied in detail. At Indianapolis the 
Devonian limestones occur just below the glacial drift and are 
water-bearing...- The. western .portion..of Indianapolis is .unders 
lain by New Albany shale which is now an aquifere The Devonian | 
limestones which underlie the drift in northern Indiana bear 
ground water. Also where the limestone strata are overlain Mg 
she New Albany shale and where the limestones are not far Pe me 
moved from their outcrop below the drift, potable water is foun 


( 
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Down the dip westward from the outcrop belt of the 
Devonian limestones, wells have penetrated the same formations 
only to find them charged with mineral waters, At Montezuma 
in western Parke County a well penctrated a limestone immediately 
below the Devonian shales and an artesian flowing well resulted. 
This stratum is in the ee stratigraphic position of the 
Devonian Limestone. 


A well was drilled on Lake Michigan, north of Laporte. At 
292 feet a strong flow of "blue lick" water was encountered. This 
was reported in Devonian shale. At 587 feet, in the Silurian 
limestone, was found additional “white sulphur" water, and saline 
water was found at 650 fect, This well has been described by 
Blatchley. (74) 
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(74 19 
Blatchley, W. Se, The Mineral Waters of Indiana,2éth Ann. 
Rept. of Indiana Dept. of Geology and Natural hesources, 1901,p.75. 
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GEOLOGICAL SECTION OF DeVONTAN OF SOUTHHRN INDIANA 


System Series Correlation Formation 

Portage © 

Senecan . New Albany shale 
: Genesee 

Devonian Beechwood limestone 
wapewde ‘rn Hamilton 

Ertan | Silver Creek limestone 

Onondaga. -.Jeffersonville 


limestone 
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New Albany shale. -—- The New Albany shale is the uppermost 
member of the Devonian of Indiana. It is a dark gray to black 
shale. Well records show that the New Albany is from 75 to 150 
feet in- thickness... It is a marker which is easily recognized 
in wells and on the outcrop. The Devonian shales extend from 
Newton County on the north to Clark County on the Ohio River. 
The Scottsburg Lowland physiographic unit G25RR ARR EGR approx= 
imately to the outcrop area of the New Albany shale as far 
north as the Wisconsin drifte 

The New Albany shale has always been known as a relatively 
impervious formation. The shale contains pyrite and other 
Minerals which can be acted upon chemically by ground WATERS 04. 

In many areas the New Albany is highly jointed. Reeves 475)ha 
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Reeves, J. Re; Oil Shales of Indiana, Part VI, Handbook of 
Indiana Geology, Publication No. 21, Dept. of Conservation, 
State of Indiana, 1922, po. 1065-986 . 
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describe perfect joints in the New Albany shale which extend 
vertically through the shale for as mech as 70 feet. While there 
are no records showing springs or ground water issuing from such 
joints, it is conceivable that if glacial drift overlay such 

an area, the proper conditions for ground water occurrence would 
be present. Of course, where. drift concealed the entire shale 
body the element of chance would be. a large factor in obtaining 
a successful well in a shale joint filled with WAatere, 


The New Albany shale is compact and homogeneous and fairly 
hard. Pore space in the shale is indeed small. andy 404285 06= 
lieved that ground. water could not circulate through the shale. 
Tt contains water in small quantities, but certainly cannot be- 
considered as water-bearing. 


In places throughout the New Albany formation occur thin 
lenses of sandstone and sandy shales. Usually these sandstone” 
Jayers cccur within a few feet of the base of the formation, 
and occasionally these sandy zones are charged with gas, oil, 
or-salt water. It also.has. been observed that where important 
sections of the shale have .een exposed to the weathering — 
agencies of the atmosphere for a long time a certain measure Of | 
permeability has been gained by them through the superficial 
enlargement of the joints and by solution of some of the contain 
minerals. ‘Pyrite is the most- abundant mineral.which has been | | 
decomposed. Most black shale water found in springs or wells is 
highly inineralized with iron sulphide, aluminum sulphate, and | 
hydrogen sulphide, or other compounds of sulphur. The Middle 
Devonian or the Erian Series of southern Indiana is subdivided — 
‘into the: Beechwood, Silver Creek and Jeffersonville limestones, 
in descending ordere 


Beechwood limestone. ~~ The Beechwood limestone is a hard 
massive, coarsely crystalline crinoidal limestone, and 23 usuaet 


quite thin. In Clark County, according to Huddle and Whitlatenh 


or eee ; ) 
Huddle, J. W. and Whitlatch, Gols, Phe Stratigraphy and 

Structure of a Devonian Limestone Area in Clark County, Indiana; 

Proce Ind. Acad. Sci., Vol. 41, 1931 (1932), pp. 565-90. “a 
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this formation averages about four feet in thicknesss »ito1s.@ | 
persistent formation. It lies unconformably below the New Albat} 
shale, and has a conglomerate band at the base. Under proper 
conditions the joints of the Beechwood with the sandy conglomer¢ 
basal portion would make an aquifer and spring horizon. The 
formation is thin and would not serve as a large reservoir, Un~ 
less in contact with glacial drift or alluvial deposits which 
esuld furnish water supplies. 


04 


Silver Creek limestone.--The Silver Creek limestone is a 
fine-grained, thin-bedded, “homogeneous, clayey, magnesian lime- 
stone. It averages 15 fect in thickness, but the thickness is 
variable. Butts 77 )has called attention to the Gyacontonmity 


W7) 
Butts, ene TE 0Es Geology of Jefferson County, Kentucky, Ky. 


Geol. survey, Ser. IV, Vol. 5, rart | ey 9 LoLos 


petween the Beechwood and Silver Creek. The Silver Creek thins 
northward. and cannot be traced farther north than Scott County. 
Siebenthal ‘78) described the Silver Creek formation in 1900. 


Trey | | 
Siebenthal, ©, E., The Silver Creek Hydraulic Limestone. of 

Southeastern Indiana, 25th Ann. Rept., Ind. Dept. Geol. and 

Natural Resources, 1900, pp. 555¢89, 
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Jeffersonville limestone. -- The Jeffersonville limestone, 
which is the basal member of the Indiana Devonian section, is 
‘composed of an upper shaly fossiliferous limestone, a middle, 
white to blue-gray, hard, massive limestone, and a lower brown, 
crystalline limestone which forms the famous coral biostrome of 
the Falls of the Ohios. The entire Jeffersonville is about 350 
feet in thickness, but Siebenthal points out that it thickens 
northwards 


The limestone formations of the Middlé Devonian are water- 
bearing in many areas. Huddle and whitlatch (79)mention an 


T79)_ semanas im fa eae oer 
Huddle and Whitlatch, Op. Cit., p. S8l. 
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exposure of the lower cight feet of the Jeffersonville limestone 
ana spring in the northeast corner of the northwest quarter of 
the northeast quarter of Section 92, Clark County, west of 
Charlestown. Also a spring is reportea in Section 114, from a 
jOint crevice near the top of the Jeffersonville limestone. 

Still another spring. is reported from the Jeffersonville 
limestone in Section 94, Clark County. The formation is 28% feet 
thick at this place. 


The Devonian limestones of southern Indiana are water- 
bearing and supply many homes with water. The limestones, 
especially the Beechwood and Jeffersonville, are porous. The 
clayey Silver Creek contains joint crevices, similar to those 
of the other formation,.but is not so porous, 
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SILURIAN SYSTBMS 2203! xocxo: woe Lee - ame 


The rocks of the Silurian system.cover_a wide area in thee 


State of Indiana, eitherat..the..surface..or immediately below: “the. 


mlaoial orift. All’ of the Silurian strata are within the . 


glaciated area, and where now- exposed. by arosion the ‘rocks oc cup) 


only restrieted outtrops.. Silurian.strata/are expo sed at many: 
points akong the Wabash, Mississinewa Salamonie, and White 
rivers, and in southeastern: ‘Indiana’ in Jetferson, Rush, Shelby, — 


Ripley. Fayette, Franklin, Decatur, Jennings, and Clark countiés, 


The writer has determined that: Indiana has 8900 square miles of 


Silurian outcrop area, disregarding. the glacial mantle rock. -Paas 


is almost twenty-five per cent of the tote il area of, Bae. oaa te. 


Silurian. strata cap the Cincinnati Arch “im north: ce sntral ‘Indiana, 


They cover a width of almost:100 miles between Nobles ville in 
omnes County and woodburn in northeastern Allen counties 


The. thickness varies from place to Brewey from about 66 to 


. The 4 10gh an- system in Indiana is everywhere unconformably 
below the Devonian ae 


“SILURIAN OF NORTHERN INDIANA 
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Chart Sh Bhoein Silurian Stratigraphic Units in Northern Indiana | 
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System --'-- -. Seattieut ..90 Correlation | - Formation - 
Cayugan . . Bertie-Akron ~ Kokomo limestone — 
uelph ‘oni dis. 4 «, aetna 
lt cis Huntington dolomite 
Silurian’ BOe ee "J ome 
c es ; . 4 s ; . . , at * ’ 
Niagaran . Liston Creek lime= 

3 Waukesha stone (includes 

3 7 weet Bed. Bpiaee se 

- Rochester. ©  Mississinewa shale. 


The Silurian strata of northern Indiana are found out- 
cropping in the valleys of the Wabash and White Pivors and 
tributary streams. Owing to the development of bioncrms (ree 
in the region and the prevailing misconceptions concerning 
these interesting structures the stratigraphy of the northern 
Indiana Silurian was for a long time little understood. 
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It remaincd for Cumings and Shrock (80,81,82) to unravel the 


— : 
Cumings,:E. Re. and Shrock, R. R., The Geology of the 
Silurian Rocks of Northern Indiana, Publication No. 75, Dept. 

@ Conservation, State of Indiana, 1928, 226 pp. 
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1 The Silurian Coral 
fers Of northern Indiana and Their Associated Strata, Proc. 
Ind. Acad. Sci., bee 2 oe o6, pp. V1-85. 
The Niagaran Coral 
Reefs of Indiana and pate Sta tes and Their Stratigraphic 
Relations, Bull. Geol. Soc.’ America, Vol. 39, 1928, pp. 579-620. 


(81) gis 
Puminegs, Ee Rs Silurian Studies, Proc. Ind. Acad. Sci. Vols 
59, 1929 (2830), Ppe 186-c11,. : 


(82 ) vr 
fm onrock, R. R.*, A New Gra Paar pas oe. fronr che Nie garan piel. 
Northern Indiana, Amer. Jour. Cae My (5) 1 “DD. l= 58. 
2 Some Tntenee tate Phys siographic puntos: ow 


the Upper Wabash Drainage Basin in ie Proc «-Ind. Aca ms 
Sei., Vol. S7, 1927 enka 2 PP. 125-59.  Setaadthe J ne Dee 
stratigraphic aw, Exc interpret. the coral réef pee ofhle taser 

and study the faunas. The information presented herewith on the 
northern Indiana Silurian is abstracted from their. comprehensive 
studies. 


Kokomo limestone. -- The icc limestone, the gone 
Silurian formation in northern Indiana, is found in the 
Logansport structural sag. In Miami, Cass, Carroll and 
Howard counties the Kokomo limestone overlaps Sean underlying 
formations It consists of an even-bedded, impure, magnesian 
Biieatone, argillaceous in the’ lower portions and more limy in 
Ome upper part. The thickness varies from only a few feet to as 
much-as-60-feet. * 


The Kokomo limestone is water-bearing. -In-a° few places 
springs are found at the contact of the. Kokomo limestone and the 
underlying formations. In the city of Kokomo a small spring: 
Occurs at the disconformable contact -between’the Kokomo limestones 
and the Mississinévia shale. The exposure is located in the 
Markland Avenue quarry. 


An average of three analyses of the Kokomo limestone shows 
the constituents which may be dissolved by ground or surface 
water. 
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Calcium carbonate « « « « 68875% *~ 


Magnesium carbonato « « e 1945 
ShA2 CRA Mee tie ee Sie 10.1 
‘Forric oxide and Alumina -_ 1.9 
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Whon it is recalled. that the hardness: of Indiana water tae 

the prosenee of calcium and magnosium salts, Colm= 

monly callod lime and migneosia, the source of some of these salts 
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due largely to 


can be readily 
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Huntington dolomite. == 
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"mio Hunt ington formation is typit- 


to siabby, cvonly-beddcd, ycllowish, gray or pink- 
At. two localis 

( cortain cxposurcs at Hyntington and.,ncar Goorgee 
pink, crystal- 


olomite of saccharoidal tcxturce 


tion is represented by noarly pu 
tt. 


NA 
Low 3 


"on an unweathcred surface tho formation is conspicuously 


massive, but upon prolonged weat 
changes in color to a medium gray 


change in color 


cs 
Monon, where the dark unweathere 
contrasts. with almost snow-whit 


The Huntington dolomite is 
In the Fort Wayne wolls,-it is abou 
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and becomes very porouse The 

» is brought out strikingly av 
stone, saturated with petrolcum, 
o woatlored dolomite." 


oring, the stone becomes slabby, 
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to be several hundred fect thick toward Monon and Chicagoe 


The following chomical analysos(83) are taken from the 
report by Cumings and Shrocke 


(SS )Cumings, He Re and Shrock, R. Re, Tho Geolo ology of tho Silurian 
Rocks of Northern Indiana, Publication Noe 75, Depte of Conscias 


State of Indiana, 1928, De Ihe 
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about 150 fcct thick at Huntingu 
4 450. fect~-thick-and--ie= Daseo 
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Gat03 Paatt) .Go.it 55400 .b4.2b »Obe0e- 55456 56,00 
Wgd0Ss «45. 10 TO 24,09_#5.87. _ 44.18 0.86 44,50 43.00 
ie sied4 OBL “0.56 1.67 “Teil ~ 0.40 © -~---~ 

A1l203 and a Oe Oe eae TS oOUMOL 
Fe203 _ Dees aot. te 0 a) Oe I 0. 58 1.70 ----- 

S05... 0.05 ----- =---+- 0,52 =----- = =-+- 
ES eae, Og eee < acute 4 CRS eLUMaee Oa. ome TS 


Total 99 gee 20s 9.80 102.55 T0l1.08 99.72 [00.06 99.00 


I. Four and one-half miles west of Celina, Ohio (Orton and 
. Pepple, 1906, p. 96.) 

IilsRidgeville, Indiana (R. R. Shrock) 

fii veertiand,.dndiama (50th Ind. Rept., p.* 257.) 

IV. Huntington, indiana (50th Ind. Rept., pe 245.) 

V. Georgetown, Indiana (H. Fletcher) 

Bae Peipni, Indiana (SO0th Ind. Rept., p. 273.) Sane 
VII.: Monon, Indiana (G. Balfe) | ye 


The sample No.V, from Georgetown, was from a reef 
and does not show .the true dolomitic character of the 
Huntington. a NE a een ae 
ev - °~@he Huntington dolomite is the bedrock over a wide 

area in thé iidbash Valley, though usually covered by glacial 
drift, it is quite porous at the contsct vith the drift 

wand this, horizon is water-bearing. Many public supplies 
..come from “this” PRP PEON 3 and many. privately owned wells 
penetra te a Trew feet into the dolomite. The Huntington 
dolomite is- onto aad eh and well GutLings indices te the 
Formation is~ ‘porous, hovever, the~individunl pores are not 
Bemmected soothat water can,move.freely. Eeference hes 
previously b been made to the conditions at Fort Wayne.(84) 
(84) Shields, James L., Secretary, Fort Vayne water works. 
Personal communication, March 50, 1953. 
There the Huntington dolomite WAS porous at the drift con- 
tact, but with, depth beceme-less..porous. and did not bear 
water. While» this horizon is.orpdainarily an.excellent aquifer 
bne water *table wasylovered at.Fort: Wayne so.much tho=t.it 
appeared impossible to obtain additional supplies for a 
growing eee ORO for industrial needs. 


Liston Creek .limestone. -- The Liston Creek limestone 
is conformable with the overlying Huntington dolomite. It 
has been suggested by Cumings and Shrock that the Liston 
Creek correlates with the Louisville limestone of southern 
Indiana. Areally the Liston Creek outcrops over a broad 
area in Miami, Wabash, Huntington, Wells, Grant, Blackford, 
Madison, Hamilton and. Delaware counties. It is from 2 few 
feet to 2s much as’80 feet in thickness. It consists of a 
series of alternating thin-bedded layers of chert and lime- 
stone. Subterranean oan ee hes developed in many outcrop 
areas of the Liston. Creck The bese of this formation 
grades conformably into the underlying Mississinewa shale. 
Where conditions are favorable springs are common et the 
contact of the Mississinewa shale and the Liston Creek 
linestone. 


Mississinewa. shale. =- Tre Mississinewa shale is well expose 
along tre Wississinewa and Wabast rivers in Miami, Wabash, Hunt- 
ington, and Grant counties.” Pt «dees. not..outcrop throughout its 
entire vertical extent but as ~velreved. to include all -tre strata 
lying between. tre hase or tre-Niagseran and tre base of the Listor 
Creek limestone.. [ke thickness-ranges from 75 to 250. feet Ge 
only. 75 feet-are exposed-on. the outcrops.’ . cerns 
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Chemical avr«lyses of tre-Mississinewa shals srow that it 
a calcareous stale or staly limestone. Whe top of tre Mi ssissin- 
ewa srale is a spring rorizon, were conditiors are favorable 
for gravity springs. Because of the impervious caracter of the 
stale, the water. , since it cannot penetrate tre stale, flows = 
laterally until an opening 1s reacted. The clayey character GF 
the Mississinewa srale prevents it from being an aquifer. 


SILURIAN OF SOUTHERN INDIANA 


Chart Showing Silurian Stratigraphic Units in Southern Indiana 


System Series - Correlation Formation 
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The Silurian strata of southern Indivara outcrop. or under]: 
the drift in Rush, Fayette, Franklin, Decatur, Shelby, Bartholom 
Jenrings, Ripley, Jefferson, and Clerk counties... All.of these 
counties with tre exception of Clark have been mantled with 
Illinoian drift. CLark County is in part covered with Illinoia 
drift. (See Plate ITI of this report, for tre Tllinoian,dvil® | 
boundary.) 

Louisville limestone... ~~ Tre type locality of the Louis vil} 
limestone 18 just east of the city of Louisville in Kentucky. ! 
Tndiane this formatron 1s @ tight gray to yellowisr or buff, 
massive, magnesian limestone. Its upper wafte2zs very fossi Lie | 
forous in -tre Lowisville region, but north of Jefferson County, | 
Indiana .fossils are very rare. “At the tyne locality tre form- 
ation 1s 63 feot thick, but varios from 4c) to 100 feet in Jeff 
son County, Kentucky. Foerste (85) ras stated trat, the Loui svi 

| Limest¢ 


(85) Foerste, A. F., Tre Qj turian of southeastern Indiana, Sat! 
Ann. Rept., Indiana Dept. of Geology and Natural Resources, 190 
Ube Clouse os eee ates ri L 
thins from Poursvililc in a nortrward and castward direction. } 
Louisville is overlain undconformably by the Devonian (Jcffersor 
ville and Geneva limestones.) Sirce the : | 


100 
Tpuisville limestone is underlain by the ‘Yialdron’shale or 
a shily portion of the Laurel limestors the formation is 
locally an equifer. Joint and bedding planes arc the sources 
ef the waters Frequently wells are drilled through: tho 
overlying Jeffersonville and into the Louisville limestone 
Without recognizing any break. .The unconformity has created 
condition favorable for rendering SNe Speer race"or the 
Louisville limestone porous. 


Waldron shale.--_The Waldron shale lies below the 
Louisviltc limestone. Ly thickens from north-to south, but 
in most areas is under ten feet in total thickness. BocHtuTe 
of the impermeabilit of the clays ‘and.shales the Waldron 
is not. an aquifer. ts main function is to prevent--the 
escape © of water from-’the Louisville liméstone snd cause 
artésian conditions to proveil in this latter “formation. 

The Waldron is- ne tith the Louisville limestone. 


| ~Laurel eee -- The taurel limestone or 

OWT aacry is an evenly bedded, white, hard rock from 40 to 
50 feet thick... It usually occurs in well-bedded layers, 

and - this has made it import :nt loc Ly as a -qua rry stone. 

“t has been quarried in Fayette, Franklin,. Rush, “Decatur, 
Jennings, and Ripley counties. In Jeff erson County, the 
formation is yellower in color, more ogrillaceous, and unfit 
for.a quarry stone. Chert is frequently present, especially 
Meeone middie part of the formation. The Laurel has a 
fairly narrow outcrop belt. tt contains some water in joint 
creviccs.. Springs that derive their waters from this hori- 
zon are locally important. 


Osgood formation. -- The Ysgood fonmation consists 
of two beds -of shale and two beds of limestone. The entire 
eed 24°20 Trocet or less in*thickness ond because of the 
@itermating series of limestones and shales is not considered 
of more than local importance in relation to ground water. 


Brassfield limestone. -- The Brassfield formation 
is disconformably~ below the Osgood formation, and also 
disconformably above the Ordovician rocks. It consists of 
@ coarsely crystalline, mottled pinkish epg aia C. varying 
from.a foot or less to 15 feet in thickness __Foerste (86) 


(86) Ibid., p. 27. Dat viel « a 


has described the Brassfield of southeastern Indiana as a 
detrital limestone. Oving to the small thickness of the~ 
Brassficld and its limited distribution, the ground water 
possibilities of this form tion are insignificant, except 
epeel ly wherc small springs issue from joints. and crevices. 


ee eee 
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ORDOVICIAN SYSTEM 


oe 


The Ordovician strata of Indiana are limited in 
arcal extent to the southeastern portion of the State, 
Chiefly south of Waync County. They occupy all or a large 
PamG-of Weyne, Union, Fayette, Franklin, Dearborn, Ripley, 
Ohio, Switzerland, and Jefferson countics, and small.areas 


LOL 


in Decatur, Jennings, and “lark counties, Their entare 
arenl extent is approximately 1800 square miles, oNGy, ga 
fhe smad-Lest of my :of -Giae seer rock sya haus of. Indinna. 

The Ordovician ‘rocks are the.old est in the State | 
and the Trenton formation has been very productive of oil 
and gas in both Indiana and Ohio. 


Ordovician strata como to. the surfrce At a’s ‘Ainge ~ 


locality in northwcsturn Indiana. Near Kentland, in Newton 
County the oldest Ordovician thie 8 oAne S84 in the States ‘ 
outerop: in several small quarracs.,ond were proba ible broughi™ 


to the surface by crypto~-voleanic ee ARE 


‘For 2 complete history of - ble ORC RS aes 
description of the Ordovician system of rocks, the reader 
is referred -to the ;x ellent t sumhary by .¢ Bresicen ee bee = i 
(87) Cumings, E. R., Nomenclature and béscrigption of the 
Geological Formation of Indiana, Part IV, Handbook of India 
Geology, Publication Now 2l., Dept. of Conservation, Sted Ms 
Indiana, L922 gy. pps 416-4206" oT 
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Chart Showing Stratigraphic Units of Urdovician of Indiana | 
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Cincinnatian Serics. == The’ Cincinnattan’ series 
unconformbly undorlics the Siluricnn (Brassficld) of Indiana. 
It is further subdivided in descending order into Richmond 
Maysville and Eden. Esch of these 18 further subdivided 77 


into lithologic-and paleontologic units. The Richmond 
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Maysville and Eden. "ach of these is furtrer subdivided into lith- 


-ologic and paleortologic units. The Richmond’ consists of a succ?s- 


gion of limestones layers irtermixed with shale! beds5 tre, lower part 
being predominantly shale. Tre middle or Maysville: member, of; tre 


Cincinratian series is chiefly composed of limestone. The basal 


formations outcrops in a narrow belt between the towns of Florence 
-and North's Lardirg along tre Orio River in Switzerland County, 


or Eden member of tre Cincinratian series consists chiefly of shales. 


‘Thus tre entire series is a succession of limestone and stale layers. 


This cives proper corditions for the occurrence:of springs, pro- 
vided tre limestone layers are thick’ enouct to rave joints ard cre- 
vices to contain water. Ttere ars very few springs in tre area of 
tre Cincirxvatian rocks, except wrere overlain by glacial drift. 
Wrere streams have cut down throu rh tre strata of the Cincinratian, 
seepage occurs, Small wells are developed in tris area, but they 
do not develop much Fead. It is necessary for the residents of the 
region to depend on sallow wells and cisterns for water supplies. 


Mohawkian Series. -- The Cyntriana member of tre Trenton 


+ 
J 
co 
= 's 


The bed is about 50 fest thick and consists of a dark blue to pray , 


well-bedded limestone. Tre buried Trenton formations con Pa kG oil 
and gas at various localities alorg the Cincinrati arcr The upper 
part of tre formation is frequently porous ard dolomitized. Salt 
water is always fourd. Well borings wrich rave gore trrougr the 
entire Trenton, report trickrness varying from 350 to 600 feet. The 
upper surface of tre Trenton is unconformable with thre overlyine 


Cincirv-ati seriss. 


- 


Pre-Trenton formations. -- Ire pre-Trenton formations which 
underlie Indiana, with tre one exception noted near Kentland, do 
mot come to tre surface. A study of cuttings from de*p wells ras 
enabled Logan (88) to draw some tentative conclusions concerning 


(88) Logan, W. N., Tre Subsurface Strata of Indiana, Publication 


Wo. 108, Dept. of Conservation, State of Indiara, 1901 pp. 7-15. 


the older Ordovician and Cambrian strata. as only a limited 


-mumber of deep wells tave penetrated tre St. Peter sandstone it 


is not possible to state with autrority the exact distribution 
of tris formation. 


"Wells at the following places rave passed to or below tre 
St. Peter formation of tre Ordovician: “ast Chicago, Grasmere, 
lacrosse, Bryant, Greentown, A nonabire: Middle Fork, Bloomirgton, 
Calvertsville, Cloverdals, Covirgston, Militown, Lawrenceburg, 
Rising Sun, Brookville, Conrarsville, Richmond, Franklin, Portland, 
Delpri, Laports, Hishland and Indiana Harbor. 


» Melis dhich poxch4d Cambrian’ forma fidns are located: ‘at™pryant, 
Groento: My, Groonsburg, ididdle Bork, and Cloverdale." ee 


th ne he es 


From the standpoint of penis nc water, the pre-Trenton form- 
ations are not important, due to thre fact trat in 


' 
a8 
ni 

‘ 


practically every case they are highly mineralized. Possible - 
exceptions to this statement are likely. to occur in northe 
western’ Indiana. Potable waters, are obtaincd from the 
St, Peter sandstone, New Richmond, snd Jordan sandstones 

in northeastern Illinois, but increasing distance from the 
outcrop tends to produce high mineralization of the con= | 
tained waters. The great dopths at which these formations 
are found in Indiana prevents their practicet use as aquifers, 
In southeastern Indiana the dopth would not, be excessive; 
however, the waters are unfit for, use. ; 
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SUMMARY DESCRIPTIONS BY COUNTIES 
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GENERAL’ WEatURES 


Sienna ae madpekete mane 


Area 337 3 quabo' miles . Population. 19,957 (Consus of 1930) 


Adams County is situated on the castern border of the 
State, and is the fourth county south of the Michigan=Indiana 
mente Linc. The county has-a-large amount of plane surface, 
although two» moraines break the general monotony. One moraine 
is northeast of the St. Mary's River and. the other is northeast 
Of the Wabash River. The drainage is to thd northwest, and the 
altitude of the southern portion of the county is nporoximatel y 
100 feet greatcr than the northern portion. The maximum alti- 
tude in Adams County is 895 fcct above sea level and the minimum 
is 760 feet above sca level, thus giving a-:total meximum relicf 
of 155 feet. The maximum local relicf is only 60 feet. Adams 
County lies entirely within the Tipton Till Plain and is drained 
for the most part by the St. Mary's and Wabash rivers and a few 
tributarics.- Beith streams. flow northwestward across the. county. 


GEOLOGY 


The present sm fxce geology of Adams County is the record 

Of sub=-aerial erosion on Wisconsin drift. The glacial drift is 
as a rule thin, ranging from a few fect to more than one 
Munerea feet in a few localities. Till <ais the prcedoninant 
galcial deposit: of the’ county.and consists of a ycllow stiff. 
clay, occassionally intcrmixed with sand anf boulders. Frequons- 
ly thin beds of gravel occur just above the bedrock, Thusé: ~..: 
gravels sare excellent aquifers and this particular’ horizon 
pee much water within the county. The glacial drift, the 

valley alluvium along the two major streams, and very limited 
exposures of bedrock compose the ‘surf°ce of -the county insofer 
as supplies of ground w°tcr are concerned. The valley flat: 
deposits arc locally of importance as sources of Late WATE ¢- 
The bedrock strata of Adams County consists of rocks of Silurian 
(Niagaran) age. The cntire county is masked. with draft, though 
the Silurian limestones 2nd dolomites have been gquarricd at 
four places in the county. In addition-to those quarrying 
Operations, Adams County has produced oil and gas for many ye: 
and the records ef wells drilled yithin the county give an 
abundance of tate aad on the sub-strata.. 


Adams County is-on the northeastern slope of the 
Cincinnati geanticline, and the bedrock strata dip northeastward, 
The top of the Trenton formations is approximately 150 feet below 
sea level in the southwestern part of the county «nd is it fect 
below sea level in the northcastern part. 
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Generalized Geologic Section for Adams County: 
Quantcrnary: 


Hecent, »* sand, grovelsy" chiefly alluvial 
ie pee eee po SSS ee ee ¢ oe «ee ee O-25! 


ee nL ie, -- glacial. depostis i iw « ¢ lO 

Siluriann (limestones, Solemites, shales « « « 400-540! 
Ordovician: 

Gao apa en atte Limestones and nal cere 700! 


Mohawkian, <= (Tronton formations) e..« «6. 40t 
(Not drilled through) ° 


GROUND UATER 


The wells of Adams County practically all draw .their 
supply from the drift, The best waters occur in the. glacdiag 
drift. Dug wélls that draw their waters from the sandy and 
gravelly deposits in the drift are characteristic-of the Later 
drift, whercas drilled wells into the decper and carlicr drift 
generally penetrate to the base and rely: on. the. gravelly andy 
sandy leyers that lie immediatcly above the bedrock. 


Adams County is entircly underlain by rocks of Silurian 
age. Over a large area bedrock.1s from 55 to 50 fect below gh 
surface, At Decatur, along the St. Mary's River, old quarries 
now filled with water furnished stone ror both construction wo 
and lime burning. Rock is struck in the courthouse well at 40 
feet, This well penetrated till, with the czception of a few 
feet of sand at the bottom, At Geneva, in the southern part 
of the county, a gasewell boring reverled 350 foet of drifts. 
This is to be explained by vallcy excavation of a pre-glacial 
sbream, since bedrock outcrops within a milo of the gas-well 
boring, and is foundsat almost tho same clovation as the mouth 
of the well. ‘This old-preglacial channel was referred to 10s 

the "Decp Drive" by oil well drillers because of the great . 
length of drive pipe. necessary before reaching bedrock, Ad» 
jacent to the."Decp Drive” the glacial drift is usually about 
70 feet in thickness, .The Silurian strata underlying the drif 
consists of dolomites, shales, and limestones, The dolomite 
immediately in contact with the drift is an old erosion surfac 
which accounts in part for the: undulatory charactor of. the Hed 
rock and resulting discrepancics in thickness of the..4ihcs 
The crodeda surface was subjected to all the ogencies of 
weathering previous to the covering with till, so that the 
dolomite near the surface is an aquifcr, In addition, rocks 
of this character show. joint cracks and bedding planes along 
which ground water can flowy Many of the drilled water wells 

in Adams County penetrate a few fect into the Silurian strata 
to augment the wateresupply occurring at the contact between 

the drift and the strata, ; 4 

i | 
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Along the St. Mary's and Wabash river bettoms, wells 
Oerten reach water at a depth of twenty to thirty fect. A 
very few exposures of bedrock occur along the stream courses 
Re or Near water-level, several having been described fromthe 
St. Mary's River. Where the streams are entrenched decply 
into the glacial drift, it is likely that, ground waters 
feave the drift and flow away as surface waters in the 
streamSe | 


ae re ee ee 


Berne, -- (population 1,883) Berne is supplied with 
water from four wells. The wells sre éight inehcs in diamcter 
and drilied to a depth of about 210 feet. The Silurian limce 
meme wos penetrated at 205 fect. Water stands. in,the wells 
Seem roo below,she curby It iswlikely that the contact 
meiweonm the drift and therbedrockrand the few upper feet of 
Reeeturaay limestone furnish the wateur. MThe-local officials 
Peport that the supply fluctuates with the scasons; however, 
mm acequate supply is maintained at all times, 


Decatur. -- (population 5,156) Dceeabur has municipal 
water dopartment which obtains a watcer-supply from cight wells 
m_omned tO a.depth of 250"fect. Bedrock was; penetrated at.35 
Seemed wotcr in the wells riseseto 2bout this. lovel. _ The 
city supply comes from the Silurian formation which immediatece 
Byemnderiic the drift. Many private wells secure wator at 
Senpeis ranging from 50 to 50 fcet in sands and gravels of the 
glacial drift. 


Geneva. =-- (population 895) Geneva reports 2 supply 
memeeter secugod from onerwcll, drilled 185.fect into. glacial 
Seteu, Gravels were ponotratcd at this depth. Many wells 
in this community find gopd water at depths ranging from 35 
memo Leet into the gravels and sands of the drift. 


Mote anccrestin- £o' note #hat only,,.8 per Gcnt. of 
Bae wells listed have soft water, though it is sdmitted 
SaeGe nordness and softness of water are relative terms 
Meee Mean diffcrent degrees of hardness to.diffcrent 
people. 
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GENERAL FeATURES 
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Area 661 square miles Population 146,743 (Census of 1930) 


Allen County is located-:in:- the northeastern part of the 
State, bordering the State of Ohio. it is the third county south 
from the Michigan-Indiana State line. Fort Wayne is the county 
Seat. This county has the distinction of being the largest in 
area. and the fourth in population in Indiana. 


The greater part of Allen County is fairly level, although 
two well-defined morainic belts cross the county. The Ft. iiayne 
moraine enters the county near the northeastern corner and trends 
southwestward to Ht. wayne and thence southeastiard. The ‘abash 
moraine parallels the former and trends southwestward to the 
southwestern corner of Allen County, then turns southeastward. The 
eastern part of the county was formerl v covered by a glacial lake 
which discharged southwestvard to the Wabash River. This portion 
wf the county is very smooth with only a few lake bars of sand 
and gravel to interrupt the general level surface of the old Lake 
Maumee bottom.. Artificial drainage has aided in reclaiming this 
area for agricultural purposes. 


The southern third of Allen County is included in the Tipton 
Till Plain. The.northwestern third is a part of the Steuben 
Morainal Lake Section. The eastern third has..already been 
“described as‘tthe Maumee Lacustrine Plain. These various sub- 
divisions and a full discussion of thé’ physiography of north-- 
eastern | Indiana have been discussed by Ma lott. 3} 


am a a a a i i nn i eee 


Beck sn) 
Malott, ©. A., Physiography of Indiana, Handbook of Indiana 
Geology, Publication 21, Department of Conservation, State of 


Indiana, 192c, Pps Ns 256. et ee ee ae 


me ee ee ee 


The maz cimuct aint wide: in Allen County is 925 feet above sea 
level and the minimum is -705 feet above sea level, thus giving a 
total relief of 220 Regt. The maximum local relief is approxi- 
mately 100 feet. 


Allen County is located for the most part in the Maumee: 
G@Painage area of Indiana. . The western one-fourth of the county 
lies within the wabash drainage area. The Maumee River, which is 
formed by the confluence of the St. Joseph River and the St. 
Mary's River, flows from Ft. wayne northeastward through Allen 
County into Ohio where it ultimately discharges into Maumee Bay 
on Lake Erie. The St. Joseph River enters Allen County on the 
north from DeKalb County and with its tributaries drains the 
north-central portion of the county, ' while the St. Mary's enter- 
ing from Adams County on the south drains the south-central 
portion of the county. fhe northwestern part of the county is 
drained by Rel River, a- branch of the jvabash River, and the 
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southwestern portion is drained by the Little Wabash and its 
tributaries. Allen County has been pointcd out as ® watershed, 
part of whose waters discharge through the Maumee, the Great 
Lakes and the St. Lawrence into the Atlantic, and the rest 
through the Wabash, Ohio, and Mississippi into the Gulf of 
Mcxico,. | 


GVOLOGY 


The unconsolidated deposits of Allen County consist of 
till, lacustrine beds and alluvial deposits along streams. | am 
the southern half of the county the thickness of the glacial Arist 
averages about 75 feet end in the northern half of the county if 
4s much thicker, Near the north border well records show a 
thickness of. 200. fect of drift, but near the south border a few 
wells penetrate bedrock at 30 fect or less. The glecial. drift 
is o compact till intermixed with sand and, gravel, with the., 
coarser materials usually ncer.the base and bearing plentiful 
ground water, Well records show that the pre-Pleistocene crosion 
trenched decply the surface of the bedrock which produces'2 . — 
great variation in the thickness Of, tine: Olt ies . OP aaa 


Thc lacustrine deposits of the Maumee. area extend into 
Indiana from Ohio, with the epox ncor Ft, Wayne. “About. 120 squar 
miles of these lacustrine scdiments occur in Allicn County, and 

ave been described by Dryer REO FEW ey ote bs i Sie 
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7 Dryer, Charles R., Geology of Allen County, 16th Ann, Rept., 
Indians Dept. Gcology and Natursl. History, 1888, pp. 107-14, 58 
“the following logis given of a woll loceted in the Maumee 
DAGgust riper Ls - sis i> 
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. Blue clay with gpavéel*.*.s ©20* 
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Water=Bearing “ravel 3. of 


At one time flowing water occurred at depths botwcen 35 and 45 
feet,the water coming from the higher morainal ground, . 


. The alluvial deposits of Allen County are local in extents 
The present Maumcée River is deeply cntrcnehcd below the plain | 
and has little or no-vadley flat. Local deposits are found elon, 
the St. Joseph and’ the St. Mary's rivers, Old drainage channels 
contain fluvioe-glacial matcrials whieh contain ground. water at | 
the present time. The Wabash-Eric chennel is the best example, | 
extending from Ft, Wayne southwostward toward Huntington County. 
At New Haven deposits of sand occur which are believed to repre=| 
sent ah old delta made at the mouth of the St. Mary's River 
when it flowed into Lake Maumec, It is readily seen that a 
clese’ connection exists between the: glecial deposits and those | 
madc by flowing water, sincc melting. icc fcd the .streams. 1 
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No outcrops of bedrock are found within Allcn County. From 
a study of well records it is known that the northcrn part of the 
county is undertiaid by rocks of Devonian egc, whilo those in 
southern part are Silurian (Niegeran). Dr, Richard Owen (91) 


a ee 


Owen, Richard, Geological Reconnaissance of Indians, 
1859- 605 wen ve” OF "Indiane, De. LUOS Fomor to “TomToo 
ecribed “rocks: from:Allon County, ‘located in Section 55, Township 
30 North, Range 13 Efst, some cight-milcs southeast of It, Wayne. 
He correlated the rocks as cither Devonian or Silurian, In 1888 
Phas Samc area wes visited by vr. Cherics R, Dryer; however, at . 
this date only fragments of limcstone embedded in mud were found.’ 


In 1929 thc Ft, Wayne - Water Works drilled two test holcs in 
the southwestern, pert: of that éity and « ree set of the 
cuttings were studied br er, ™, R, Cumines, 2) 


Cumings, E.-K. gee ‘studics, Toc. ind. eae at es A 


Vol. 59, 1929 (1930). 185-99. 
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 _  ———— 


The following is the meson of well #1, loceted near the corner 
of Ardmore Avenuc and South Street, as given by Dr. Cumings: 


I CROCSENOT 4g wa 8 an ce vw > ee Lote) Bee 
eee OLE a ee ee le we 8 ah O- 110! 
Thin remnant of Greenfield dolomite , 

Huntington dolomite, upper portion ,. . 110-280! 
Pewmcroryoron Opiomiter., wiwale So%® - 280-580! 


' Huntington dolomite, lower portion . . 3580-560! 
Liston Creeki dimestone 2% 2! «+ «) «) «+ 860-640! 
ere opts sore: facet fl SO ou teller! 0, SY bu ont O4OH 


This well hadsa total thickness of 530 feet of Niogare n strate. 


A second well drilled by the samc company and cuttings of 
which were studied by Dr. Cumings is believed to have penetrated 
the Liston CUreck limestone for 75 fcet and then to have gone 
into the top of the Mississinewe shale, the next underlying 
formation, which is also Ningaran in age. 


A study of Dr, Cumings! work revcals the character of the 
bedrock at Ft. “ayne. One is impresscd with tho imporosity of. - 
the strete, especisllv the Nississinews shele. The dolomites 
above this shele contein sround weter end hed been the source of 
supply for the city. of Ft. wayne, together with-.the glacial.drift 

| eeerever fifty yerrs, The. test wells ( showed that edditional 
_ supplics could not be nual ng by drilling, that the new wells 


(93) ecb Saale eS ‘ 
| Shields, James L., Secretary, Forth Wayne water Works, Fae 
| Padova, v6 communication to author, 


BOs ch oat 


_Gaused the old wells to be lowercd and that Ft, Wayne was cx- 
| pericneing a gredual lowering of the weter horizon in the wells, 
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These fects covpled with an increcsing oopuletion cxnd industrial 
expansion were the besis ior shifting frem the use of. ground water 
supphies toa river reservoir supply, 


Many wells in Allon County have beon- drilled to the Tronton 
limcstoncs of the Ordovician in the search for oil end gas. Data 
bascd on thé upper surfacc of the Trenton Limestone show this 
formation to be approximatcly 500 foet below sce level in the 
southwestern corncr of the county, and in the northeastern corner 
the same stratum is approximately 900 fcct below scx Tever, 


Generalized Gcologic Scetion for Allcn Count 


Quaternary ¢ 


Recent, -- alluyiel AGBOSLLS: atte! & “eta O- 10! 

Plcistoconse, ~- glacial deposits 6 « +6 « + 20-300! 
Devonion: black shale, limestone , se" yi¥*+ + «| tee 
Silurian: Timcestone, dolomitc, shalc .. 5 « « » 530-575! 
Ordovician: wae" . 

Cincinnatian, -- shalcs and limestoncs . . 700-750? 


- 


Mohawkian, -- (Trenton formations) .°. e°. ° “ees — 


GROUND WATERS © 


—— 


The most important water horizons in Allen’ County arc the 
sand and gravcl.lenses essociated wita glacial drift. kven ame 
till will-supply wetcr slowly. .The drift over the: county wilt 
average 100 fect in thicxuncss. Wells in the southern part of 
the county penetrate solid rock et & shallower dcpth than those 
in’ the northern.pert, .hence reach. sand ond, gravels Dearing 
water earlier, The locel surface cxpression of the small area 
may be the dctermining factor in arriving «t the total depth to 
ground watcr. Wells locatcd on ridges of moreinic material, on 
kames and other topographically high areas would usually: find it 
necessary to go somewhat decper in the search for watcr then 
wells adjacent in strcam valleys .or other low arcas, 


In the Meumcec Loke. rogion of! the’ castcrm part of the county 
the surfacc soil is a compact boulder clay, overlaid in some 
pleecs by leminated cloys and ocersionelly 2a patch of sand and 


© 


gravel, ° The surfrce clay is usuelly ycollow, though becomes blue 
with dcpth, Wells.drilled in the Maumce Lacustrine Plain 
occesionsally strike 2 pocket or laycr of sand and gravel which ~ 
produccs water abundantly. Along the nerthwestcrn borders of 
the old lske floor are “fountain wells" doseribed by Dr, Cherles 
Re Dever ae Pol bows 


"Noar the line between Springfield and Milen and 
Maumee Townsbins, there arc as many-es twenty springs 
within .-distence of three milcs, Flowing water is uss 
ually struck et deoths between 65 end 46 fect and 28 

fe : 


€ 
ar sis or © few fcet SoG, 
; | 


copious! stream rises to The -sug 


112 


Tn the last few decedes the watcr table has bcen distinctly 
lowered in this county. Springs have ceased to flow, also flow- 
ing wclls have ccersed, In the city of Ft. Wayne, flowing wells 
existed until 1905, These wells at the present time do not flow, 
and reference has elrerdy been mede to the lowcring of the water 
meoee trom whick the cit~ suonly wes dcsrived Tt is reportcd that 
Meper stencs «t°déepths from‘18:to 60 feet- be low thé surfeee; -ime 
meny wells in the city. ‘2 
A well drilled in the courthousc yard at Ft. Wayne in 1875 
reached a depth of 3000 fect. Ths glacial drift wes 88 fcot in 
thickness and water: rosc to within e few feet of the curb. Duc: 
Geecunme fact that the temperature of the water was so noerly~-the 
same as that of water from the drift, it was concluded theat_the 
water came from near the surface and not from decper horizons, 


A well sunk for gas in 1888 and known as the Abbott well, 
locatcd two milcg southcest of the courthouse was drilléd to a 
depth of 1900 feet. Mineralized water was found in the Trenton 
limestones and rose in the well to within 900 fect of the surfacc. 
Many wells drilled into the Trenton formations in search for 
Gif and gas found salt water in thc papickeh watt 


Water Supplics of Towns in Allcn County 


Fort Wayne. -- (population 114,946) : The city of Fort Wayne 
has a municipel water deportmant which for scvenal yoars Nas 
obtained a supply from 51 wells. Some of the wolls produce from 
the gravels and till which ere abaut 70 to 110 fect in thickness, 
while other wells produce from Baap thoi Wham pt limcstones and 
dolomites which underlic the drif Wells in the bcdrockeare 
@meeeco SOO feet in denvth, Atothe “present time the city, offs . 
Peee-oyne hrs wnder construction = new wrter system whieh will 
secure wetcr from the St. Joseph River, Two dems will impound 
teeewater. It is estimated thet sufficient water’ will besob= 
tainable to supply a city whosc population is five times that of 
the present city. A modern purification and softening plant 
Will give this city a most modern water plant, & diminishing 
supply front the rock wells with no good prospects of sccuring 
additional ground watcr supplics plus the. further fact that Fort 
Wayne is rapidly expanding wore the determining fectors in fevor 
of the change to the reservoir system. 


New Haven. -- (population 1,702) The town of Now Haven. 
reports a water supply from two wells, Bedrock wes struckratiéz2 
feet, At 150 foet a good flow.of watcr was obtained, which rose 
nearly to the surface, At 300 feet eadditionel water was pene= 
trated which increescd the head to ll fect above the surface, 

It is reported to stand three fect below the curb et the present 
time. A few artcsian wells are reported in the community. 
Private wells find water at a depth of 30 feet, though wells 


drill through 60 to 70 feet of till. 
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RAL PF UATURES © 

Area 407 ‘square: miles dx Bs "7 Population 24, 864 (Consus vf 1930) 
“Bartholomew County is i owt Oh in southeastern tHadenes 

the third county northwest from the Kentucky- Indiana State ‘line 

and tre -fourth county west from ‘tre Orio-Indiuna State lines 

Tre county lies whodly within tte drainage basin of tre Hast 

Pork of White River. The entire county “was invaded by: ‘tre 

Tllino1an glacier, but tre western hilly section bears little 

‘evidence of slacration. Tre outermost limit of tre Wisconsin 

drift crosses-this county, passirg nesr tre northwestern corner to 

to the northwestern correr of Jenrinss County. : Mornairal tovo- 

graphy is found in tre area of Wisconsin drift. Tre maximum 

altitude in Bartholomew County is 1000 fest above sea level ard 

the minimum is 555 fest above sea’ level,. thus’ siving a total 

maximum relief of 445 feet. Tre max tmum ‘local relief is’ 300 feet. 

Portionsof the Muscatatuck Regional Slope, the Scottsburg. Kowland 

ard the Norman Upland lie in.tre county. ‘T} e Norman Upland area 

in tre westérn part of tre county is the region of .greatest relie?. 

The Scottsburg Lowland in tre middle seetion-of .the county is, best 

represented by the-White River valley plain. The eastern section 

of the county rises gently eastward into te Mascatatuck Regional 

Slope. The main stream af tre county iste Hast Fork of: Write 

River which passes somewhat centrally trrougr the county from 

north to-south. The Krobstone Escarpment, separatirg the Scotts- 

burg Lowlard from the Norman Upland, Sa out” boldly through 

much of tre county from nortr to soutr, est of te broad. Write 

River valley. . 


. . oe Efe ie 5A FY : 
s ~ . + . ” . ee ry « -Geolosy, 


Tre unconsolrdated-deposits of Bartroldiiew County «consi st 
of glacial drift ard alluvial stream deposits. Tre glacial drift 
Varies in trickress from a few feet to more tran’ 100 fect. -The 
Surface of tre older drift is generally best represented in rather 
extensive’*level:plains, trousg’ in placés:considorablse dissection 
ras taken place. ‘Tre youngor drift 18s morairic witr tre till some 
trirty-to forty fest-below:t*e-teps. of tre Fills ef drift. Along 
the Hast Write River valley trere is a gravelly bolt from two to 
five miles or more in width. This river valley has morainic kroils 
from the north boundary of tre county as far south as Columbus. 
Flat Rock :valley eortains:a-broad-gravel plain... In tre remairder 
of tra county the drift is mainly till. Ground water occurs abun- 
dantly in-t*e-gravol dcposits-alorg the streams, “also-in.the mor- 
a@inal deposits and in sard ard pravel of tre tiil. Tre valley 
tréin which borders Write R:ver is especially noted for :ground water. 
Very few descp wells occur. A border of low dune tills extends 
southward from Columbus on the east ores, oF" tre White River vallg. 


Tre bedrock Rieratuars of ine Bas stern pales ‘of tre county are 
of Silurian ard Mitdle Devonian age. Silurian strata outcrop 
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only along Clifty Creek west of Hartsville. They are exposed by 
the downward cutting of Clifty Creek. This area is noted for the | 
occurrence of the inlier of Silurian strata. 


A wide! belt extending north and south through the middle part 
of the county is underlain by the Upper Devonian, New Albany shale 
consisting primarily of bieck shales. This outcrop pelt corres= 
ponds in part to the Scottsburg Lowland physiographic unite This 
belt of bleck shale which underlies. the arift is not an aquifer, 
henee the drift must supply the water or deesr welis must be 
used, The valley train along White River is locally a source of 
water supply over a portion of the shale outerop belt. 

The western one-fourth of Bartholomew County, which is. un- 
glaciated and corresponds to the Norman Upland area physiograph- 
“ieally, is underlain by Mississippian strata. These rocks belong 
to the Borden series and are composed of shales, sandstones- and 
siltstones, ‘The Borden strata contain only small supplies of 
water and are not considered as aquifers. z 

The bedrock formations of the county dip to the southwést- | 
ward. Well records indicate that the surface of the Trenton Lime 
stene lies at an elevation of 100 fect below sea level in the 
northeastern part of the county and the same horizon is found at 
an elevation of 600 feet below sea level in the southwestern part 
of the county. Water-bearing horizons in the bedrock formations 
will be encountered at increasing depths from the northeast 
corner toward the southwest corner of the county, with increasing 
depths at greater surface elevations. at } | 

Generalized Geologic Section for Bartholomew County: - 
Quaternarys 


Recent, -- sands, gravels, chiefly alluvial 
, deposits ' r} . e ° e e e ® e ° ry e ® ® ° 0-50! 


Pleistocene, -- glacial deposits. + +» ss ss * * 0-100! 
Mississippian: 

Berdenmy tr TURNS a siltstones, sandstones oe ° , - 0-450! 

Rockford, == limestone PD eae eS ee Ae O- 5! 
Devonian: 

New: oh) banivigy SE SOR LES we us & ct. oF? ot Sapa ee ee 0-125! 
Widdle-Devordan Jdimestones (“s .4 9.5 <a et eee 40~65! 
Silurian: | 

Niagaran, => 


_ limestones (only upper part exposed) 90-120! 
Medinan, oc ; | 
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Ordovician: (not exposed) 
Cincinnatian, -- limestones and shales: 
DE gs ng ef te OS 
DUUUC LO es 5 ste © 8 ee ee oe eee ere ee 3G) 2 t008800! 
Dts « « «foe «6 9 8 @ | 
Mohawkian: 


Trenten, -- chiefly limestone and dolomite, 
penetrated only a few feet. 


Ground Water 


The water found in the glacial till constitutes the most 
important source of ground water in Bartholomew County. The depth 
ranges from 20 to 100 feet. The valley train along White River 
is the next important source... Near Jonesville wells obtain water 
at-20 to 50 feet, which is about the level of White River. On the 
low Jands west: of White River wells usually penetrate eight or ten 
feet of pebbleless clay, beneath which they enter till and water 
occurs in gravels associated with the till.. At Columbus wells 
show different thicknesses of the glacial drift,.ranging from 20 
@o7.00 feet. Near the western bordcr of the county on a prominent 
Pioge underlain by Borden strata,.a well record from Sec. 18,:T. 
Geese OD Eo, Shows a surface mantle of 58 feet of drift. In 
Geeewestern portion of the county many wells record only 15 to 20 
See Otte. 3«606ind the eastern part of the county the drift is 
Beeronamately 40 feet thick before bedrock is penctrated. On the 
gravel plain along Flat Rock Crceek,-in the north part of the 
county, wells are usually obtained from ten to 2O feet, or about 
mee seve! of the stream.. 


The Silurian strata which outcrop in the central-eastern 
portion of the county are water-bearing.- They occur at greatecr 
depths westward across the county.. These strata consist of lime- 
stones and dolomites, which bear water in joints and along bedd- 
ing planes. The shale horizons act as impervious layers and 
assist in making proper conditions for artesian watcrs.- When not 
too far removed from the outcrop or from the point where the glac- 
jal drift immediately overlies the Niagaran strata, potable waters 
occur, though at distances from these points the waters are liable 
to be mineralized and unfit for uso. ) 


The Devonian limestones which occur Below the glacial drift 
in the castern part of Bartholomew County are water-bearing. The 
OGcurrence of water is similar to that in the Silurian formations. 


The New Albany black shaics occur below the drift in this 
county and their width is approximately twelve miles, which is 
Over one-half of the county. This shale horizon is not water-,. 
bearing and unless wells obtain water in the overlying drift, they 


Liv 


“ust be continued into the underlying Devonian limestoneSe 


The Borden group of formations of the Mississippian are fov 
in most of the area west of White River. Tune contact of the drif 
with this formation is an excellentrspring horizon and well hori 
though.the Borden cannot be dependcd upon for more than slow sec; 
ing supplics. Mae Rockford’ formation, which is. the, basal.Mississ: 
ippian in Indiana is very thin in this county.. It ranges from a’ 
very few inches to as much as five’ fcet: in thickness., _Outerops ; 
arc rare and due to the thinness of the limestone and the facta 
the overlying Borden frequently bears salt water, the Rockford is 
not cons idered an aquifer. — | 


7 A on 

Streams, wells, springs, and ertificial reservoirs are the | 
sources of water used for domestic, farm, industrial and publig | 
supplics in Bartholomew County.e The alluvial deposits along 
White River may be uscd for local.supplics. Decp wells in this 
county are likely to bear mincralized waterse 


8 RASA Wa Lem uot tes me Towns in Bartholomew County. 7) 
Columbus. -- (population 9,935) The city of Columbus obtai: 
a supply Of water from the Bast Fork of White Rivor. ~The plank 
is city owned and is described as complete with cbagulation, sed) 
mehtation, filtration and chlorination fecilitics. oan 
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Area 408 square miles | Population 11,86 (Census of 1930) 


we 


at 
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ail ea iy is. located Bs Peet herics adjacent to 
the State of Ttlirois and tre third county south of Lake Micrigan. 
Fowler is thé courty-seat. Tre cairty is occunied by.-several: 
prominent drift ridees. In tke nortr tier of townsrips a. drift 
ridge, scarcely a mile ir averare widtr rises 2& to 75, feet above 
the geresral plain and passes ertirely across tre county. In. the 
Genter tier of tornsltips a promirent ridge er:ters. from tre. Iillirois 
side and trends northeastward in the vicinity of Fowler, w' ere it 
terminates. Tris ridge ras a widt? of tree or four miles and a 
Pelzer: of 60 to 70 feet. In tre sout? tier of townstips occurs a 
Meera ridge, some tree to four miles ir widtl but.witt:less re- 
lief. Tris ridge trends eastward to Oxford ard tren swings rortk 
and erds east of Fowler.’ Also northeast from Fowler are found a. 
series of sharp drift knolls, 25 to 50 feet ir héigtt, filling a 
portion of the plain between tre rorth and middie ridges. For 
the most part the sereral élevation of the county is fairly uni- 
form. The maximum altitude in’ Benton County is 857 feet above sea 
level and the minimum is- 650 feet above sea lavel, .trus giving a 
total maximum relie ef of 227 fact. The maximum local relief is 
70. peeks 3 | ‘ GA ngeh ts rte 

Tre gaat art and northwestern portions of bart on County are 
dfained by streams leading northward into. tke Iroquois River 
wrich is a tributary of tre Kanvakee River. tre soutrern and 
central portiors of ths courty are ‘draived by streams whict lead. 
to the Wabash River. Tée most important stream is Pire Creek, 
which drains most of tre eastern part of. tre County. 
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GEOLOGY 


The Wisconsin till ‘srest covers all of Banton COUrtye- A 8 
drift material is made up of sand, esravel, clay and boulders and 
was’ deposited on ths ureven surface of Qs sdrock.. Ire. slacial drift 


ranges in trickress from a few feet to. 260 feet or more ln tre 
norsresn portivor’ of the county the arift has been reported 500 to 
400 fest in trickress. The deposits of. alluvium along tre. streams 


are relatively’ insiehifivart as Sources ot _ ground water, rence 
la not considrred. * ° ™ ; 


Outerops of bedrock: are’ starce in Benton Cbinty - acd occur 


. 


Ai 


in a few isolated eee 
According to Logan ( ) 


(94) 
Logan, W. N. et al., Geological Map of Indiana, Fublicationg 
112, Department of Conservatior, %tate of Indiara, 1952. 


in old quarries alone creek valleys. 
9 bedrock strats underlying Ferton Courty 


consist of Devonian, Mississippian and TPerasylvanian formations. 
Tre Devorian black sales have been reported ir a few wells in the 
northwestern part of tre county and some 35 square miles ir the 
southwesterr part of the county appear to be urderlair by 2 
Pennsylvanian strata. Tre remainder of tre courty 18s urderlain | 
by Mississippian strata belonging to thre PDorden #roup. Tre rock 
exposures mertiored previously occur 1nr tres dredsed cranrel of 
Pine Creek in Pine Townstin, ection 24, and are of Mississippian 
ALC. 


Tre bedrock strata of Bentor County are not ayuifers, witF 
the possible exception of .tre .Per:sylvarian, Due to limited 
area urderlair by tke Pernsylvaniar and also due to our limited 
krowledgfe of tris group of rocks in nort’western Irdiana, lites 
car be known concerring treir water-bearing vossibilities. Tt 69 
glacial drift conceals tre bedrock, it,is defiritely krown tag 
the Devonian black shales will not contair water. It is vossible 
to drill into tre limestones and dolomites of tre Vevonian and 
Silurian, wricr are found at still greater depts, to secure water 
The Mississippian (Borden group) strata# whicr urderlie tris 
county are not oe ae and will not supply ground water 17 
sufficient quantities. Rentor County is fortunate ir havirge susp 
an excellent mantle of drift and it is rot. recessary to rely joa 
wells drilled into the bedrnek. Wells drilled into tre 5ilurian 
and Devonian limestones srould secure potable supplies of water. 


General ologi¢c Section for Bentor Courty 


ne 


Quaternary: 


Recent, -- sands, gravels, chiefly alluvial deposits. .O- o' 

Pleistocene, -- glacial deposits. . »« « « «© © « + = s # 
Pennsylvanian: (No exposures known ) 

Pottsville and Alléstery, -- srales and sandstores . OQ —#00! 
Mississippian: (Few Exposures 4) 

Bordén, -- srales, siltstores, sandstones .. -» « «2 5 Ose 
Devonian: (No exposures krown) 

New Albany, --- davkK srales  ...e = us oh oe me Oe Oe of eR eee 

LAMOSLONeS ws) Hs OG ge ne te a ee gh ee oe ee 
Silurian: (Not expo sed) 

Limestones, dolomites, Shales we 2 os) es ee 8" eh ona 
Ordovician: (Not exvosed) 

Rictmont, ~~ shales, limestones in a S «la 56a = 

Maysville, << . <6 ~e see ke ei pe We ow ee ee ye Ge el a 

MG @Yi ne. He Ae cate sei ip cin es lake a NR a oat, a hla Sian eae a 


e o 
Trenton, ire! limestones SY e ° e . e O50) Ve e ° jot e ° -@ -@ -@ 
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. With. few excs sptions: the worl “wator of ie Bs County is ob- 
tained from the: glacial drift. Lenses of .ravel oceur in tre 
glacial drift from wricr most of the water is secured. In some 
places sand and claysy till supvly water, throug’ the latter 
usually in, small amounts’. ; a j 


The ogeotogical occurrence’ of prourd water: is “this county has 


already been. discussed. Tre contact: betwéear ase lrocy and ths 
‘glacial drift is an excellant gourcs of water. .. few w alis are 


‘drilled a few fiast into the bedrock, thousk if is believed that 
the sourco of the water is the till. Scveral artesiar wells 

have been reported. in-@hetcounty. A“ study “of treatypital wells 
of thé county indicates Considerable vartiatior ir deptr.. Well 
‘owners report considerable varidtion in the quantity and-quality 
of waters obtained. These facts irdicats Rar thee Aes the wator- 
bearing beds lic rot: only at differsrt dépt's but also in com- 
‘Paratively narrow belts rather than ir widely éxtendsd. 3’ ets. 
awo wells. in, the same section sae aes by the same individual 
rarec in depth from 42: tochiz, fost. Wells ‘s0 varvable ar? un-- 
doubtedly supplied by distinct: reservoirs whi¢h are rot cortinuous 
‘but.trin ‘out within stort distances. tre fact, trouver, thas 

ome’ of the wells tave sufficient read to flow abundantly: at the 


Surface, or even that water riges-so rear thé surface indicates that the 


beds arse not truly lers-shaped but oxtend for considerable 
@rstancs.in some direction. Tris diroction is probably. that 
Peraiiel to the ice-front. on its advances ard’ retreat.or in a 
os upward. Air.se tion. sll ; 


"It is Sl ee to note trat Denton Courty was,in larve 
part original vrairic land. 7 Cn RS: elt “joired the vast 
Hilinois prairies. belt and ro varticular relation is sean with 
the subject of pround water. 


Bolivar 

SW, 15-24=7 
NW 24-24-7 
Si 16-24-6 
Se 18-246 
S'> 17-24=6 
Si 18-24+6 


Se 12-25-9 
Wi 16-25-7 
We 16-25-7 
ite 17-25-7 
Si, 7-25-7 
Si 12-25-8 
Nag 14-25=8 
Gilboa 


Owner of well 


Chas. Michael 
John P. Grady 
BE. Walters 

E. valters 

Jd. P. Connelly 
J. Ws Moon 


Robert Brunn 
Rnovert Levelie 
Frank Leburge 
Geo. Gretencort 
F, #. Comes 

F. E, Comes 

M. J. Cyr 

Joe Holscher 

GC, *he GIcE 

T. Johnson 


Geo. Howard 
BE. Yaivel 
S. Widemer 
Ee. Bash 
Otis Stanfield 
J. Morrison 
B. Nelson 


Typical Vells of 


ih 


Medium 
Hard 
soft 
Hard 
Very hard 
Hard 

wt 

cai 


it 


Quanit 


Benton 


Couut 


“3 


Grave 
Gravel 
Rock 


Limestone 
Gravel 
Gravel 


Gravel 
Gravel 
Gravel 
Gre.vel 
Gravel 


& 


way 


Tanical Wells of Benton County (Continued) 
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Township Owner of well suality Quant ity Depth _Zormation 
Grant 

NEg 22-24-9° Robert Brown Hard Plenty eat sl ei) ae 
Sy 14-24-9 Albert. Fis BO rine s 

Sg 15-24-9 Willis Clark ee a 45 . —_ 
Site 17=24-8 W. R. Heneman “i yi a Gravel 
Ske 17-24- we Re Heneman e 112 Sand 
NSz 21-24-8 P. O. Chase os ee 25 a = Gravel 
Hickory | 

Nike 23-24-10 . P. Blakney gi cer 43 

Sti? 13-24-10 L. Metzsinger is Byes. 100 

Sik. 18-249. J. Lenck of} o 90 Gravel 
Sie 18-24-9 J. Lenck Soft i a0. Send «~ 
Wie 21-24 -9 J. J. Schlinder Hard cs 112 Gravel 
Cak Grove : 

Sog 15-24-68 CO.) Hp bng: fae Hard. 4 100 

SHz14-24-8 Ann Hendricks | im Limited 60 Send 
WH £4-24-8 4A. Harfess 30 

Oxford 7 Municipal . : ree 95, 100 ‘aad 
xford Municipal = ¥ 101, 152 aap 

SHG 16-24-7 Ralph Evans Hard Plenty 55 eee) 

Parish Grove . La 

NES. 14-24-9 Frank Vorthington bd +e a 

es 15-25-9 Dave Vorthington g Ve Ts ae... -..0 

Nk 16-26-9 Station at Free : ie 60. Sand 

Wy 16-26-9 Elevator at Free +  & 60 = see 

WE 8-25-9 fim. Gretencourt " +. 4.5 Gravel 

WH 18-25-9 J. Handy Pad Limited B80 

NEz 13-25-10 T. J, Salmon se Plenty 51 Gravel 

Siig 11-25-10 Karl Schwartz % " 326 (33 * Jew). 
Freeland Park aes ier 90 -100 Gravel 
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Townshp i 


ay ey U2 WD by 
4 2g Se te 
PSE gle 
wHrPnnrH 
moi yms 
ft $ PO Ww YW 
tw 0 ~w 
cn tn § cn 
1 i ogo i 
wl =i D 


(ep) 
hs 
t- 
aad 
I 
~ 
O1 
i 
“I 


Richland 
SRE 16-25-8 - 
Sie 17-26~8 
We; 17-26-8 
Sie 18-26-8 
i 24426~9 


wm oe 
2 bo bz 
Sarena 
MMe 
“I Fw 
i &- § 
~w ~ 
Om O Mm 
b fol 
J = CO 


aa 
IH st as af 


24-25-8 
22-26-8 
7426-8 


4 
# 


U2 ey S 
ni 


fe 


a. 

WE 29-269 
WEt 36-26-9. 
SEz 24-26-10 
WES 26-25-10 
WE; 26-26-16 


1 : 


Owner of well 


 P, Comeright 


Chas Martott 
A. Nelson 
Geo. Smeltzer 
John Beitch 
Chas. Larson 


Chas. Leburg. 


R. ‘Jetzel 
Chas. Weller 
Ray Lewellen 


Walter Lohman 


ar) 
iota, Laeger 


L. Denwiddle 


John Pothing 
John Pothing 
L. Johnston 
BE. McDaniel 


PS. On. Wadena 


Heo shat 
R. Broulette 


’ 


M. Lawson 


Geo. Dufrasne 


M. Bruce 
Joe Vaughn 
E. Childress 
Roy Yates 
Roy: Yates 


Sulvhur ‘gas 
Hard = 
" 


sh 


Medium 
Hard ss 
DOLt 


Mediun 
Hard 


vy se 


Quantity 


| 


fap) 
5S 

cfr 
A 
4 


Limited 
Plenty 


t 
" 
LA 
A 


s A] 


ste 


Formation 


Gravel 


abe 


— 


Gravel | 
Rock 


a ae 
Limestone’ 


Black sand 
Rock. 
Gravel 
Gravel | 
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Water Supplies of Towns in Benton County 


Boswell» =~ (population 817) The town of Boswell has ob- 
tained water from two wells. kecords show bedrock penetrated 
at 320 feet and water came to within 80 feet of the surface. 
This water came from the glacial drift or Borden formations. The 
wells supplied 75,000 gallons per day. This yield indisates that 
the water probably came from the Borden. Late information in 
1935 indicates that the town is drilling for additional supplies, 
though no data were reported about the well drilled. 


Harl Park. -- (population 501) The town of harl Park reports 
a water-supply from four wells which produce from the underlying 
lemestone at a depth of 60 feet. Earl Park is six miles south 
of Kentland, and some peculiar structure in that region has 
brought Ordovician rocks to the surface. Present knowledge of 
bees region indicates that Earl Park is underlain by Mississippian 
(Borden group) strata. It is probable that the water from Earl 
Park's wells comes from the drift or the more porous parts of 
the upper portion of the bedrock. Due to the mantle of drift in 
THis region and the scarcity of good well records from which to 
study the geological section, the exact water horizon cannot be 
determined. 


Fowler. -- (population 1,564) Fowler obtains a municipal 
Meer supply from six wells. Bedrock is reported at 150 feet. 
Tee wells are 874 feet, 700 feet, 118 feet and 417 feet in 
eee «One well produces from the glacial drift. In the absence 
@ueure records of the other three wells the geological age of 
the water-bearing formations cannot be determined, 


Otterbein. -- (population 616) The town of Otterbein re- 
ceives its supply of water from two wells drilled into the 
@eeeres Grift. No records were available on these two wellss 
Meeeevate well in Otterbein reports a depth of 212 feet, with 
bedrock pemetrated at 1352 feet, 


Oxford. -- (population 853) Oxford has four wells which 
Deocguce water from the gravels at an unknown depth. Water 
Sands at 16 feet below the curb. Thc water has a distinct 
taste of iron. 


aldey a 
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a wat 


9 39 as 


a ay 
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ee ee 
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Coenen eee ee EERE 


GENERAL PEATUR Ts) 


rea 168 square miles Population 13,617 (Census of 1930) 
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Blackford County is located east of the north- cette part 
f the State. it is the fifth county south of the Michigan- 
ndiana State line and the second county west of sts Ohio- 
Weeene State line. This county ‘is small -in erea, having the 
listinction of being the fourth smallest county in Tndiana. as 
the three counties still sme tter in area are Union, Floyd and 
hio. 


The topography of the county is quite get BSE A level €x sects 
nm the southwestern and northeastern portions. The southwestern 
abe Or the county is crossed by a moraine, and the extreme 
\openeastern corner is crossed by a moreine. The remainder of 
ee county is‘a- plain:erea. MThe.morainal belts are rregular 
nd undulating. in surface expression, however, there are -no..con- 
(Omeemeee Hills. The everace elevetion of the coun?ty is about 
Waeeeect above sea level, and the maximum local relief will 
ot exceed 60 feet. 


The Salamonie River and Lick Creck are the two principal 
tréems in the county.- The Salamonic River drains the north- 
astern portion of the county and the Lick Creek flows south- 
iestward from near the eenter of the castcrn county boundary. 
'né Salamonie River flows northwestwerd across the north cast~ 
rn corner of this county. 


GEOLOGY 


ee 


The surficial covering of Blackford County consists of 
‘l@@tal-drift. ‘The drift varies ‘in thickness from 15 to 175 
€6G. At Montpelier, in the northeastern part of the county; 
ells are often drilica into tne underlying Silurian Limestone, 
hough usvally obteih water at the base of the glacial drift, 
in’eh is about 20. feet in thickness. .Near-Mill Grove in the 
outheastern portion of the county, the drift, according to ro- 
ORGS Of gas wells is approximately 150 feet in thickness, At 
lartford City, the. drift. ranges from-75 to 150 feet or more, 
everctt(95) reports 2 well record which shows a total thick- 
ess of 177 feet of drift. this well was located one mile 
EE er cea ee 
95) Leverett, Frank, Wclls of Northern Indiana, U. 
UPrVvey, Water-Supolv. feper “o, 21, L692, (Sy. 7758, 
Sc aca cen 
iC@emvest Of Hartford Git, in sveciion 10. The upper LOO Leet, = 
£ this well consisted of till, and the remainder was largely 
and, The glacial drift is composed of a sabes TLLIL, with 
‘ssOCiated beds of sand and gravel, from which the best wells 
té obtained, The boulder clay decs not supply weter in suffi- 
‘lent quantities to wells to permit more than very :rcstrictcd 
ithdrewals, 


C2 
G2 
(@) 

= 
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While it is necessary in many instances in the case of private sup- 
plies to resort to tne boulder clay wells, the sands and gravels 
usually occur in most areas and. can be tapped. 


The bedrock formations underlying the county are Silurian ie 
age. These strata dip to the nowthward or northeastward. The. vary: 
ing thicknesses of the glacial drift indicate the unevenness of the 
Silurian bedrock formations%® Pe-gl&éialP eroSion plus glacial 
erosion are responsible for this irregular surface. Some 1600 well, 
have been drilled in Blackford County in tne search for oil and gas 
snd from the available records tne general configuration: of the 
surface of the. bedrock may be outlined. | 


Cumings and Shrock (96) have described the quarrics at 


eet AOR TS ES ET SC CS ES AD 


(96) Cumings, E.R. and Shrock, K.H-, The Geology of the Silurian 
Rocks of Northern Indiana, Publication No. 75, Dept. of Conserve 


Montpelier, which occur in the Liston Creek limestone and in the 
reef rock of the Liston Creek Limestone, of Salus ay. Bee a 


Generalized Geologic Section for Blackford County hae ‘ 


Quaternary: 
Recent,-- sands, gravels, chiefly alluvial deposits o eyeiait Came 


Pleistocene, = - glacial deposits Sol Clee ©: 6 of we 6 She Soe) se ae OP ler e eG 15-2" 


Silurian: 
Niagaran, -- (Only few feet of Liston Creek lime- 
stone member exposed in quarrics)....-+.s 
2 & ao SS ¥ re 


vi 


Ordovician: (Not exposed in outcrops) 


cineipnettale s seer. Fe ae ee set oes sete bee eee 


® 


Mohawkian, - - 


Trenton, - - Chiefly limestone and dolomitc, pene- 
trated in wells drilled for o2l and gases 


| 
The glacial drift and the upper bedrock formations are the | 
dependent aquifers for Blackford County. 

: | 
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24-11 
24-11 
24-1) 
24-11 
24-10 
24-10 
-24-10 
-24-10 
-24-10 
-25-10 
-25-10 
-25-10 
-25-10 
-25-11 
-25-11 
-23-11 
“25-11 
-2$-11 
-24-10 
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Typical wells of Blackford County 


Depth 


Quality 


Medium 
Hard 
. ti 


Formation 


Limestone 
Gravel 
Limestone 
Gravel 


Limestone’ 
; | ahs 5h, 


t 


Gravel 


Limestone 
< eee i Oa” 


aa i 
Sand 
Gravel 


Limestone - 
n Rad: 


Gravel 


“Limestone 


Construction 


Drilled 


Drilled 
fl 


Dug 
Drilled 
bh, da 


The above chart shows that the shallow gravel wells bear 
ft water, while the decper limestone wells bear hard waters. A 
mary of the above 19 wells shows 11 producing from limestone, 


ven from gravel and sand of 
vere The alluvial deposits 


the glacial drift and one from the 
along the Salamonie and along Lick 


sek are locally inportant as sources of ground water. 


Hartford City. -- (population 6,613) 


Water Supplies of Towns in Blackford County. 
Mater supplies of towns in pbiacktora voun 


Haetford City obtains 


Ss water supply from two wells drillcd into the underlying limc- 


SNES. 


lls are 200 feet in depth. 


St below curb level. 
ston Creek limestone. 


The limestone was found at a depth of 55 fect and the 
The static head is reported at 25 
The bedrock formation penetrated is the 


. GROUND iW ATER 


A ae em om 


SA 


 .The glacial deposits of Blackford County are the most 
important sources of ground water. The Niagaran limestone 
formations just below the drift are second in importance. It hee: 
been pointed out that the depth of wells into the drift varigais 
from place to place. The contact of the drift and the bedrock aa | 
an excellent water horizon. ‘wells drilled into the bedrock av 
depths varying from 900 to 1000 fect penetrate the oil horizon 
known as the Trenton dolomite. .Deeper drilling results in salt 
water. wells. e 


- 


The Liston. Creek limestone which has been quarried at 
Montpelier is the surface bedrock in that areca. Good vells occur 
in the joint planes and crevices of the limestone formation, Gam 
unweathered surfaces it is fairly. massive and toward the base be-= 
comes argillaccouse.. : 7 | 


Little is known about the Mississinewa shale which under- 
lies the Liston Creek limcstone in this area. The Mississinewa ® 
4s known to be as much as 75 fect in thickness at Wabash, Indiana, 
howver, due to lack of detailed wcll sections and cuttings, thease 
exact thickness of the Silurian formations is not known. § The ; 
Mississineowa has been described as a calcareous shale or argilla- 
ceous Limestone with truce joint planes being rare and bedding ms | 
planes infrequent. On an unveathered outcrop it would not be a 
conductor of ground water, so is to be omitted in any considcra= 
tion of water supplics. 


Lie 
BOONE COUNTY 
'GBNERAL _ FRATURES 
Area 427 square miles Population 22,290 (Census of 1930) 


Boone County is located, just west of..the- conter of: the. State, 
It is bounded on the north by Clinton: County; on the coast by 
Hamilton County, ‘on. the--south: by Marion and Hendricks counties, 
and on the- WEST by Montgomery County. Lebanon is the ‘county- 
seat. f $ ap FS: nia 

An examination of Plate II of this re cort shows the county 
to be,a portion ofthe .Tipton:Till Plain. In. generel ‘the surface 
consists of many- -pDFOAG; low ridges; or divides with the local re- 
lief usually lass than *50 foet, Gxoept near. ‘the stream COUTSES~ 
The southeastenn -portion ‘of the ROmnty 5” in the. vicin3 ty of Gions-~ 
ville and wostward for five or six. miles’ is quite rolling, with 
ridges extending northward and southivard. This is a belt of 
morainal topography. A similar occurrence is found in the north- 
@a@euern corner of the county, also one isolated remnant is located 
Mempeewest OF the center of the county. The average altitude of 
Gameeounty 1s 850 feet above sea level. 


Boone County lies partly in the Wabash River drainage basin 
ana, partly in the White River basin. Sugar Creek, a direct 
tributary of the Wabash, crosses the northwestern portion of the. 
county, and through its branches carrics the surface waters from 
tieemorthern, central, and western parts of the county. Raccocn 
Creek riscs in the southwestern’ part of the county and draina 
@ small arca in that section to the Wabash. A féw tributaries of 
Eed River rise in the southern part of. thé courty,. The castern 
and southeastern parts. of the county are drained by branches of 
the West Fork of White River. Eagle Creck Flows along the “east = 
ern edge of the oot oes . 


- GHOLOGY. 


) The surface deposits of Boone County - consist of sand,ssrave l , 
clays, and boulders composing the glagiat art ft. and alluvial 
deposits along the-major streams. The drift in "the eastern: 
portion of ‘ene county attains a.thickness .of..250,to 300. feet. 
All-of Poone County has «a heavy mantle of glacial. drift. 

No exposures of bedrock occur La place in the countys.« walt 
records show the castern two-thirds of the county to be manta 
by strata of Devonian age. The western one-third is underlain 
by Mississippi (Borden) aT The strata dip normally to the 
southwestward as determined from elevations and depths of various 
horizons penetrated in deep wells. Little is. known about the 
actual subsurface relationships in this county + 


| 


| 
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Generalized Geologic Section for _boae County 


Quaternary: oe 
Recent, -- chiefly alluvial deposits .« « « « « O=- 50! 
Pleistocene, ~~ glacial deposits «++ + « « « » 25-500? © 
Mississippian: (Not exposed at surface) » 6 + ++ | _O- LOO? 3 
sacgwinee (NOt exposed “at Surface) 2. . « GE Ges ; 
. New Albany, aie shales gy a a ee ae ce a er 125! 
Middle Devonian, -- limestones « « -s.4-0 «2% 6 sn ea 
Sian  (inshrficient records: to give. thicknesses}? 
Ordovician: (Insufficient records to give. thicknesses) > 
Prenton, -- (A well drilled at Thorntown reported 
ete ae a depth of 12:03! to the.top of thew 
Trenton?) 
° GROUND WATER?) ..c) G9 2. on | 


a! 


The Hacial arift is the source pod (oe an oe uk of ‘thes ; 
water uged in Boone County. The drift is unusually. thick over | 
large portion of the county. In addition to the. fact that. the. 
drift is. such an. excellent aquifer, the underlying bedrock form- 
ations are deficient in this respect. The Devonian strata which 
underlie a portion of the county consist of the -New Albany. 
impervious shales, The Mississippian strata*believed to underlic 
the western one-third of .the county consist of the Borden. group 
which also are impervious. . wells drilled into the still deeper 
Devonian limestones and Silurian limestones should be expected tc 
' produce potable waters in these strata. Deeper wells from the 
limestones have beén utilized in Indianapolis, which is almost 
in the same.stratigraphic position as Zionsville. _ Lebanon is 
located farther down the dip and wells would of necessity go to 
greater depths to. obtain water from the: same stratigraphic a 
horizons. This is. based on the assumption of normal stra tigraph: 
conditions, prevailing in Boone County. A well drilled at 
Lebanon is reported to have penetrated 210 feet of drift, and 204 
feet of impervious shales. .Thits would give a total of 414 feer 
of formations before..the water-bearing Devonian limestones would 
be penetrated. No records were made of the potential water= 
bearing capacities of the various strata penetrated in drilling. 


Wells drilled in the western portion of Boone County usuall’ 
penetrate bedrock at shallower depths than those in the eastern - 
part. of “the county, ‘This -is due perhaps to the‘ more resistant © 
character of the Borden formations to glacial erosion. The 
Knobstone escaroment probably extended northward and vere the 
glacial drift removed would. be ‘a eons picuous ‘topographic feature 


~ 


even. today. ens Aa eee 


The contact of the bedrock forthations and the drift “has 
been an excellent ground: water horizon.. Frequently the upper 
few feet of the bedrock contain ground waters. , The statement 
has been made that the Borden group and the New Albahy shale 
are impervious. This is a relative condition and scep wells 


io 
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should be obtained in these formations, capable of no great 
supplics,. 


In the morainal areas of Boone County satisfactory, wells 
can usualiy be obtained at moderate depths. In the till 3 
portions of the county, wells find water in thesclayey till.or 
in gravels and sands associated: with tho? bill. Porous gravel 
peds furnish the best supplies. a magpie dive By} 


The alluvial deposits are ‘Limited to the valleys of Sugar 
and Eagle creeks and their total area is small... Lhey are of 
very limited consequence as: the source of ground WAtTEL 


Typical Wells of Boone County 


eee 


Location 7 Dee hi Quality Formation Constructioa 
10-17-2 40- 70 Hard Gravel-is Drilied 
7-18-1 1-125 Med, Hara x B 
14-18-1 40-110 fae " Hn - 
35-20-2 20-90 une ele Gravel y 
ae 18-2 12-110 't iS v8 tt i? 
6-18-2 50-110 " } i 3 
24-19=-2 2t}~ 100 tY ce it il 1? 
b1-19-2 15-150 pias . 2 
20-19-1 10-95 ee. ; Dug, Driven,Drillee 
Sel =) 20-150 ? ; if i? {! if 
1 0-] 20-150 ii : tt 1! iy {? 1? 
O4ueo 1 ~1 40-150 ! Ss ft {f 1! tl ee 
34-19-2 15-175 It he: il it it it 
Ga1'7-2 10-146 ? 1! tt if 1? tt 
Lael 7-1 10-1150 it 5) it tt +9 | it 
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Water Supplies of Towns in Boone Bounty 
pacer erarmnrecensmenes entaae ea aS ST TS wee ere Se eS OS A 


Lebanon. “=- (population 6,445) The municipal water supply 
of Lebanon is obtained from six wells. The wells range ins do 
depth from 54 to 260 Feet and produce from gravels of the : 
glacial drift. The water is reported of excellent quantity and 
quality. 

-Thorntown. or (population 1,325) The town of Thorntown 
nas three flowing wells, which produce an unlimited quantity of. 
water, estimated as high as one and one-quarter million gallons 
per days The source of the water is gravels. 

Zionsville. <> (population 1,131) The town of Zionsville 
obtains a public slipply of watér from one well. The source is 
coarse gravel. Water stands at 15 feet below the curbDs  2ie@ 
water is slightly mineralized.. Bedrock is reported at 115 feet 
at Bioneers lee... iw pire decent eaaenes ae 


The following table gives information secured from other: 
tOWwNnS. ve 


aa Depth of wells PpEMe LOM 
Jamestown 70 . Limestone at 40 Tecuiae 
Max LO#1i2zo5 * Gravel.and limestone 
Advance : 40-110 © Mw Por ye " 
Whitestown % i ht ae Gravel 
Bigs prings : 20-100 ® "Oat ia te 
Dover 8-120 — Gravel.and limestone . 
Gadsden Loew: 3 Gravel 
Hazelrigg 10=' 96 Grave L. 
New Brunswick 20-150 " 
Pike 20-150 * 
Reese 40-150 o 
Rosston 15-175 . 
Royalton 10-116 . 
WhiteLlick 10-150 . 
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CHEMICAL ANALYSIS OF BOONE COUNTY WATERS (97) 


ds 


210nsville iTLL1L 
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Lebanon ees) | 24 Fee x P| 3Y e 24 ay jase a Pec wae | = 622 
Lebanon Gravel G pee —_ | 53 18, We 14 301 13.6 | 2. 514..0 «- aes 352 
Thorntown {Gravel ee : | wo) OY 1 28 150°] eee 4 o.6e 22, a yoo eae -~} 390 
Whites town | Gravel --= 1,2 oe 64 1 27 35 | 
Zionsville |jGravel -- eOl}t -- | ao | : | 
Zionsville |jGravel 1O by g24 26.422 | | - 
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(97) From U. S. G. S. Water-Supply Paper 254, 
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BROWN COUNTY 


eee 


GENER ‘I> FRATURTS 


Area 324 aguere miles Population 5,168 (Census of 19350) 


Brown County is loceted in south central. Indiana, 40 
miles south of Indianapolis. Nashville is the county-seat. 
The county hes long been recognized as naving rugeéed topography 
and pituresque scenery. High ahd long ridges, associated with 
deep end mature valleys make up the topographic expression of 
Meeeegenty.. the lowest élevetion in the county is 815 feet: ,»! 
apove sea level, The highest is lOSO above see level, whichis 
the summit of Weed Patch Hill. A lerge pert of Brown County is 
covered with woodland. Many of the valleys have been silted up 


and subsequently cleered for cultivation, 


The northwestern pert of Brown County is drained by Bean 


'Blossom Creek which is a tributery of the West Fork of White 


| River. The remainder of the county is drained by Salt Creek and 


tributeries which flow into the East Fork of White River. The 
two main branches of Salt Creek are separated by the high ridge 


of which Weed Patch Hill is a part. Most of the smaller streems 


aresintermittent for at lesst a portion of the yeer, 
/ 


GEOLOGY 


+ The esstern and northern portions of Brown County were 
gleciated, though the effects of egleciation er not so pro- 
nounced es ere those on Bertholomew end Johnson counties which 
lie to the erst enc north, The’ mentle of drift ter trinend incer 


‘the borders is rather inconspicuous Valley trains along Bean 


Blossom and Salt Creek beur outwash ‘Wace tesibe from the ice front, 


The s:udy of the surface geology of Brown County is the 
key to the physiographic expression. The entire county is -under- 
lain by Mississippian (Borden) strate. Due to the mature dis- 
section by streams, outcrops are numerous. For many years the 


| Borden group of rocks wes know as the Knobstone, due to the 


typical knob-like topogrephy to which it gave rise. The soft 
sandstones with alternating sheles and lenses of limestone were 
G6asily eroded leaving ridges as remnants of the old pleteau, 


| Thé slopes are usually steep but not precipitous. 


Genéraelized Geologic Section for Brown County: 


Quaternary: 


Recent, -- chiefly alluvial materials . .. .« . O-25! 
Pleistocene, -- glecisl drift, velley trains . 0-50! 


| Mississippian: 


Borden group, -- siltstoncs, shales, clays . . .10-765! 
Rockford, -- (Not exposed) . .. Always thin. , 6"=10! 
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New Albany, -- (Not exposed) ie a a ee xe we ~nO0-125'? 
Middle Devonian, -- limestones (Not exposed) . .40-60! 


Silurian: (No records) 


Ordovician: (No records) 


GROUND WATER 


re 


The.chief sources of water supplie in Brown County are 
the many. shallow wells and springs. In the glaciated portions, 
water is obtained from the drift. In the more hilly sections, 
the houses are usually located in the valleys where water is ™ 
obteined from naturel springs or shrllow wells in alluvium, 
Wells drilled into the bedrock frecaucntly get inadequate sup- 
plies even for household usc. The bedrock is relatively im-= | 
pervious. The Broden strata are composed of silstones, clays | 
and shelcs, which contein some wetcr-in the interstices tut wate 
is not given up reedily from these formetions. Some wells obtei 
potable waters from the Borden, however, many wells drilied = imgo| 
the Borden obtain selt wetcr. Selt Creek heads in Brown County 
and is: so named fron the fect thet at times the w°tcr wes salty. 


In the errly ristory of te county, seversl brine wells | 
were utilized to supply brines in s< it meking. In the 6th Armee 
Report of the Indiana Geological. Survey is a. report on bme gcol- 
ogy of Brown County. (98) Collet has described the making O%0 
(98) Collet, John, Geology of Brown County, 6th Annual Report, 
Tndiang:.Geological Survey, J87ty, oo Ok ee re I 
galt and directs attention to the occurrcnes of many "Ticks ie | 
the western part of the county which were known to the Indians, 

Tho intermittent cheractcr of many of the streems indi- 
cates the scarcity of ground wetcr. During wet weather Une 
streams run continuously but in dry wecsther the ground weter 
‘supplies are inadequate to supply the streams with wetcr, 


Presh watcrs have been reported from wells drilled into 
the Devonien and Silurian limestone formetions, however, Im plec 
the Bordcn streta ere as much ss 750 fect in thickncss, am abu 
125 feet of Devonian shale just below, which makes these horizos 
too dtep for private wells. . One deeper well rcported selt wets 
from thc Ordovician formations, believed to be the Trenton. | 


The Borden strete heve becn found to be excellent horizons 
to serve as bases for reservoirs, They ere relatively impervios 
end retain impounded wits. | 


Water Suppiics of Towns in Brown County 


eshviile, -- (Povuletion 269) Neshville residents oem 
eure weter from xvelis,. A well in the Court House yere ror chee | 
the Rockford limestones ct.a depth of c62e fe_-t_anse obty. fred 2 
supply. of minered watur., The Rockford limcstons ligs’>t tiss 
bese of the Berdcn scerics, There is no public watcr supply. 


Rae 
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Cel EiRwOnlLebs .G,0.U Mar ¥ 
GENERAL FRATURES 
| SS 
Area 377 square miles Population 15,049 (Census of 1930) 


) Carroll County is situated in north- etaveer Indiana, the. 
fifth. county. from the iiicht pens Indiana State line, .and the third 
from the. Illinois-Indiana Staté line. The maximum altitude in 
Carroll County is 700 foet abové sca.level, and.the minimum is. 
520 feet above sea level, thus giving a ‘total ‘maximum relief of 
270 feet, The maximum Local relief #s 100 feet, -For tre most 
part the county is considered as rolling. eae are no hish or 
abrupt ridges. The valley of the Wabash River is the most cm- 
spicuous topographic. feature of the county, it boing a mile or 
more.in width and about 125-feet below the veneral, levél, “Mme: 
tributary streams do not eee this See oF eke Spe so much. 


“The northwestern. corner. of Cannell County is drained: by. 
ie Tippecanoe River and a few of its minor branches. Tre Wabas 
Riwerecrosses the ,orthwestern portion of the county, and wade oe. 
er with its tributaries drains the remairder of: the county, Deer 
Creek, a tributary of the Wabast, drains the central and. castern 
parts of the county. Wildcat Cresk crosses the southern part of 
tre county. 


The unconsolidated deposits of G@rroll County consist of 
alluvium found in the valleys of Wabash, Tinpecanoe River, Wild 
Cat and Deer ‘Cregks a nd along many of ae smaller streams. Some 
of the alluvium occurs ‘as Pinoe- plain flats ard ‘othér terrace 
alluvium is higher along the valleys and ingicates its formation 
during the carlier ‘history | of thé parent stream, Tre valley 
flat deposits aré usually full of water ‘and wiells-can be obtained 

t little expense. Tré terrace alluvium is 24sily drained, there- 
On S..not so impor tant as a source of ground water, 

The glacial deposits of tris county consist of moraines 
Sec iliy? Tre moraines are not prominent, but are found stong 
tre south border. of the county, extehding eastward-fr.m tre cen- 
ter of the souths arn boundary. ‘Tre*northwestern guartor of Car- 
roll County has some scattered remnants of moraines. Usually 
water is easily obtaincd from the morainal deposits TS Gi li 
is thickest on the divides. “Many of tre streams have cut through 
the glacial till into the bedrock. Wrere eck gait sards and gravels 
occur associated with tre till, good .wells are obtaired, however, 
many of the wells in clayey till are small and supply orly limited 
amounts of water. , 


The bedrock formations which underlie the drift in Carroll 
County are Silurian ard Devonian in age, Dus to the mantlo of 
drift the stratigraphic relationships in this county are only 
knownin part. Some limestons quarried at Delpri is similar to 
the Liston Craok limestone of Niagaran age. It is likely that .a 
large portion of this county is undorlain by the Huntington lime- 
stone, 

Ss 
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The northeastern corner.of tre county +s underlain by 

the Kenneth limestone of Devonian ages A portion of the Kenneth 
is exposed at an outcrop on Deer Cresnk, ie the Cass County 
line, northwest of Young America. A brown limestone of Hamilton 
age, also tho underlying Jeffersofville limestone are found in 
tre county. Overlying these Devonian limcstornes is found the 
New Albany shale. CE PCHom OF ibe New Albany sralo:have besn 

reported from Rock Creek and from near Delphi. Tre Silurian 
epee of Carroll.County consist. of Kokomo limestone ard Hunte 
ington dolomite... The belt of Kokomo limestone outcrops just. - 
southwest of the. belt :of Kenneth (Dévonian).in:tha northeastern: 
part of he county. Tre Huntington urderlins tra remainder (aa 
tre county to-the southwes tward, but is overlain by Devon! a 
strata.of Jeffersonville Hamilton ard New- Sey ana + a 


Cun ngaueed Shrock. (99) havc ‘described tic oceurrance: 


(oo) “Cumings., Bs) Ra, and oun Boe Res are" Tenis of tre | 
Silurian Rocks of Northern Indiana, Publication No. 75, Dem yaa 
ment of Srimababbianmbex State of Indiana,’ 1928, “pp. [10M ee 

al pages. bak . Oo he 


et a a AS A RE RR | 


of Huntington dolomite in a large reof northwest. of Delphi, 

The Niagaran (Silurian) strata are unconformably overlain by a 
brown, thin-bedded limestone of Devonian ase, wrich is the Hama 
ilton rock. | ahs 


Generalized Geological gage 14 On Vor. Carnar County 


ent oo Se oR) 


Quaterrary: 


Recent, -- chiefly. alluvial deposits .°. ./ +. ee 
Pleistocene, -- glacial doposits”. . . . i258, sO=2amE 
bevonians . SA Sat ROG. Tes 
Now Albany, -- shale 2. css ss S ONAL eee 
Hamilton, =< .dimestones. ».%s tga eV la Soda ne 
Onondaga,.-- Jeffrsonville limestone .. .-. . 9s Notodetame 
oe pigs: 9 m: nod 
Kennath,..-- limestone. . (Not all Anes .. s Pew foam 
Silurian; ge ne iBaR ei 
Kokomo,.--. Limestone’ sie. 2 Fis Fo. EV OSOG Bigeewe ee 
Hurtington, -- dolomite } .«./ 20.002. 0: (ep tg. 
Liston Crack, -- limostono. (Not oxpos'd. ys. 7% Undetormin’ 


Mississinewa stale (Not™ exposed) , 8°28 G2 Bere 
Ordovician; "(NOt axposedy, “S. 7 7 te Ol te eo ee 


“GROUND _W WATER 


Ground water is abundant in Carroll County. Tho‘ counny 
presents a large variety of surficial deposits, including the 
alluvium-.of tre valley, the morainal-deposits, ground moraine, 
and bedrock. Most of tre water of Carroll County is derived | 
from glacial drift. .Inquiry was.made during:this study of tre 
source of supply of 90 wells,..S5ixty-five produced: from gravels, 
16 produced from limestone. ard 9 produced from Pravel and limo- 


stonoj: The drift«deposits are, thc, cba ef, source of Supple Te | 
ay 


g hee | : 


138 


ill varios in thickness from a very few foet to as much-as 150 
"eet. -. 


Carroll County has had many natural springs. Many of the | 
springs occur at the bases of bluffs. Some flow from the .drift 
im@ others from the contact of tre bedrock and tre drift. -The 
ld terrace deposits along the Wabash Vall«y also furnish. propor 
onditions for springs, Delphi for years has obtained a wator 
jupply from springs wrich issue from a gravol torrace. 


| Tre fracture joints, solution passe@ges and bedding planes 
seere limsstoncs and dolomites vrich form ths rock surface 
yelow tho drift are sources of wator. Where the over-burden 
S@eenack*drift, wells whose supplies are unquestionable are 
fee ly obtained. Where the rock outcnops near tre surfacg.and 
omeist chiefly of limestones, trore is some possibility of 
yumiace pollution. Some fer wells in the cainty report tho oc- 
Waemence O1 wator in joint planes of the shales, howover, usu} 
ity tho shale wolis are unsatisfactory. 


Water Supplics of Towns in Cérroll County 


Delphi.-- (population 1,929) The town of Delphi res 
‘or years obtairs:d a supply of wator from natural springs. 
ihe springs issue from tro base of a gravel terrace. Many 
such springs occur along.ths valley of the Wabash. Dalphi 
wns the watcr works plant. 


Flora, -- (population 1,449) The town-of Flora obtains 
a water supply from two’ wells. Tho wator horizon is about 
185 feet from tre surface, Bedrock was penetratod at 100 fact, 
ind reported to be limestone. The town owns the water plant. 


Camden, ~~ (population .538) The town of Camden 
"6G6ives a public water: supply from one well, depth unknown, 
ut producing from limestone which was penetrated at 80 fe2t. 


Yoomen, -- (population 160) The town of Yooman Fas 
10 public wator supply. 


_— 
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Typical Wells of Carroll County 


Bocation Depth Quality Formation Construction 
Seetion - 

Township 

Range f e+ tad he 
24-25-53 Beta" Herd. ¢o9 Grayels.\ s, Dena: 
T-24-2 J were BOSB0 «Doge Jae too Bee ete OR My OR TES 
1-24-1 | 2 HO e boot, Baths sfocaw- <nemts Drilled 
12-24-1 ty EROS 6 " pee Au: Rhee 7 
1-25-12 3 ht 2800 6 Hard, .. .-«-Limestone = 
2-25-11 - 200: a NG. . Ss ae 
7-26-2 .. cwEHlOge 7 3 ut GPEW EL 4 a 
6a25-1 63 af 2 ‘, 
11-25-2 15-65 5 ° : | 
1-25-1 60 Sie se | r a 
4-25-21 SOs00O fangs ak aneol Sn as 6 eae ” 
1-251 63 Cun Limestone . 
33nl4—1 20) on, Soft «i Gravel Tee 
55-24-11 MOLT S. Hard . . Limestone ee 
33-24-1 20 Sore, oy, Gravel . Drivers 
36-24-1 i PeweOF Tevars " a . Dug 
56-24-11 Ty Aas te gem 3 Drillcda 
b1-24-2 v'7 r . bes 
3Q-24-2 2 a ee ee Driven” 
27-24-28 iLO 6 - rad Heme. - 1. Limestone Drilled 
OT BA He 20 ‘HE ee ott Gravel: ee 
56-L4-2 LBOrs ne 4 pts S Pree i toh 


(arts per Million) WINSRAL ANALYS &S 


on 


2 
7} 


Locst 


Burrows 
Camden 
Camden 
Deer Creek 
Deer Creck 


Pittsburg 
Radnor 
Rockfield 
Carrol 
Carrol 


Gravel 
Limestone 
Drift 
Drift 
Limestone 


Syrings 
Limestone 
Gravel 


Limestone 
Gravel 
Spr ing 
Gravel 
Gravel 
Gravel 
Limestone 
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Le fo: Sere CoQydh iy TM 
Sie oe a ata a din ges peta 
ee Fes Population $4,518 (Census of 1930) 


Cass County is located in north-central Indiana, the fourth 
eounty south of the Michigan-Indiana State line and the fourth 
east of the Illinois-Indiana State lines Logansport is the 
county seat. . The county contains parts of two important stream 
valleys, therefore, exhibits -considerable diversity of relief. 
The Wabash River. crosses the county nearly centrally from east 
to west.. North of the river the .topagraphy is morainic with a 
cansiderable amount of plain in the northwestern corner of the 
Gummy. this latter-area is drained.by tributaries of: the 
Tippecanoe River. South of the ‘vabash River the county is 
fairly smooth. Eel River drains the. northeastern part of the 
county and enters the Wabash at Logansport. Deer Creek crosses 
the southern part of the county.. The maximum altitude in Cass 
County is 826 feet above sea level and the minimum is 550 feet 
above sea level, thus giving a total maximum relief of 275: feet. 
The maximum local relief is 120 fect. 


The Wabash and the Hel are the chief streams of the county. 
Their valleys are troughs cut below the glacial mantle, in many 
Cases to bedrock.» Where the bedrock is near the surface, narrows 
Poem, OUL in the drift areas the valleys broaden and valley 
fiets are formed. 


GEOLOGY 


The unconsolidated deposits of Cass County consist of 
glacial drift and alluvium. The alluvial deposits are confined 
to the bottom and bench areas that-border the rivers. ‘wiqbash 
land Hel River valleys contain alluvium. Water is penerally 
abundant in the valley flats. The terraces supply conditions 
for natural springs, 

Morainal’ drift occupies a large area in Cass County, 
especially southwestward from the Abr LHOA ste ‘rn corner of the 
cCOunty.s North of Rel River the morainal drift is very thicks 
Underlying the moraines occurs the usual pat Tilo hase beem 
weporved at the surface in only two localities in the county. 


In the vicinity of the Wabash Kiver the glacial drift is 
thin, but in the upland areas adjacent to the river the drift 
Mememes a2 thickness of 75 to 100 feet. At iwalton, in the 
P@menmeastern part of the county, the drift is about 80 fect 
@nmG consists mainly of till. At Royal Center, in the north- 
WS part of the county bedrock occurs at 110 fect. Well 


_. 
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records indicate that the bedrock surface is uneven, which in 
part explains varying thicknesses Or tno Ural be 


Cass County is located partly in the syneclinal area be= 
tween the ends of the two geanticlines. The Kankakec Arch is 
to the northwest and the northwestern arm of the Cincinnati Arch 
to the southeast. Structurally the "sag" is a syncline. 
Stratigraphically it contains rocks of Devonian age, which 
apparently are surrounded by older Silurian rocks. This is the 
typical synclinal condition. Kenneth limestones of Devonian ago 
are in the large central portion of the county, with Kokomo and 
Huntington strata of Silurian age on either side. 


General Geologic. Section for Cass County 


Quaternary: 


Recent, -- sands, gravels, chiefly alluvium. . 0-60! 
Pleistocene, -- glacial deposits « »« « 6 « « e O-150! 
Devonian: 
© Kenneth Limestone ere €56¢ ce Soe OY S FF GO Te We O=40! 
Sifurian’ 
Kokomo Limestone e e.8€ #© e # © « f 8 
Huntington limestone and dolomite’. 
Liston Creek limestone (Not exposed). 
Mississinewa shale (Not exposed) « » 
Ordovician: (Not exposed). « 6's # se «6 es 


0-50! 
0-90! _ 


eo. ee e¢.e 
ea oo .@ e e 
7s @& @ © @ 
@® e« © @ @ 


GROUND WATER 


SS 


The glacial drift is the chief source of water in Cass 
Countye Many wells are drilled through the drift and penetrate 
the underlying limestone, however, the water comes from the 
drift. Water is generally abundant, of good quality, and easily 
obtained in the valley flats along the streams. Morainal drift 
furnishes good supplies and the till is water-bearing also, but 
the latter yields wager speringly. Wells of large diameter 
drilled into t£1] will supply sufficient quantities of water for 
ordinary farm or household necdse — feo | . | 


The bedrock limestones of Devonian and Silurian age contain 
water in joint crevices and along bedding planes, The upper 
surfaces of these formations are porous. The contact of the 
pedrock and drift.is.a seurce of mush wate? in this esunty. : 
Redrock appears at the surface im the valleys ef the Wabash and — 
Eel rivers. Wells dyille@ a fev feet into the bedreck usually 
obtein an abundance of petabic water. a teOG: . 
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Artesian conditions exist in the vicinity of Logansport. 
11 the deep wells in the limestone: encounter water under 
irtesian pressure. 
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Typical Wells of Cass County 
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80-180 


*- 15-100 
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A few wells flow andin many wells the 
surface. . 


Wuantity Formation Construction 
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Spring waters 
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Twelve Mile 12-120 
Onward 1O- 20 
80-112 
New Waverly 1O- 20 
| 60- 70 
Metea 60- 90 
Lucerne 20-110 
Lincoln 15- 20 
| ELS 
Lake Cicott 20- 90 
Hoover 20- 45 
Georgetown lO0- 47 
Deacon 18- 20 
| 100 
Glyners 20- 80 
Anoka ies 
120 
Adamsboro his 
| 30 or more 
Young 
America 15= 20 «- 
Royal 


Center -280 
| 40=- 60 


Shallow wells 
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‘Location De pth Quality Quantity Formation Construction 
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Limestone 
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Sand . 
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Limestone 
Gravel 


Limestone 
Gravel 
Limestone 
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Silurian limestone 
Private wells 


Water Supplies of Towns in Coss Count 


NS A ED Sn ee ance ns Sef 


Logansport. -- (povulation 18,508) The city of Logansport 


obtains water from the Hel River. 


A complete coagulation, 


sedimentation, filtration, and chlorination plant is in operation. 


Royal Center. -- (population 777) 


The town of Royal Center 


ras a public water supply obtained from three wells producing 
‘rom the limestone. Bedrock was penetrated at 105 feet and 
jater under artesian pressure rises to within ton feet of the 


surface. 


| Galveston. -- (population 666) 
sains water from one well which flows. 


The town of Galveston ob- 


Bedrock was penetrated 


it 100 feet. The water comes from the limestone. The well is 


sight inches in diameter. 


Onward. -- (population 135) 


oublic water supply. 


| Walton. -- (population 685) 


wublic water supply. 


town of Onward has no 


The town of Walton has no 
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CHEMICAL ANALYSES OF CASS COUNTY WATERS ( 101) 
(Parts per million) 
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Area 375 savere miles Populrtion 30,764’ (Census of 1930) 


| Clé@rk County is* loceted in Southce stern Indithe: on the 
Ohio River. -It is- the fifth county down’ the river: from thé Ohio- 
\@aeee ote te linc. Jcffecrsonville is the county seat. Three 
physiographic units are vepresentcd in this county. The Musca-' 
—tatuck pee oneal e2opo is represented in the ecstern oné-third of 
the’ county, * the- Scottsburg Lowland 4m the centrel third, end the 
|‘ Normen Upland in the: westcrnm onc~third of the county. The first 
two units havc- been gleciated with the execption of «smell arca 
south of the entrance of Muddy- Fork: of Silver Creck.-. The westcrn 
\G@ummmemer OL LOC COunty hes not bccn gleciatcd, It is e portion 
of the Knobstone cscorpment. Thtsarca is much disscctcd end cx- 
hibits great local relief The maximum altitude in Clerk Céunty 
is 1,020 feet above: sca: level, end the minimum’is 375 fect: above 
sca jovel, thus: giving a toted meximum relief of 645 fcct. “Theo 
maximum locel: relicf is 500: fest. -All- of the dreinege of Clerk 
County enters the: Ohio River,: which is: the: south: end cestern 
boundarics of the county. Silver Creck and tributcrics drein 
the western and OS a of the county. Polk Creek and 
feeeeeeoreres Grain the centrel-castcrn Seyret end Camp Crcck:’ 
the extreme castern portion of the county Snore | smell strcams 
flow directly into the Ohio. — Pam. Meeerren 


GEOLOGY... 


AlE of Clerk County with the evcebtion of: small aren 
Wane 2 ne extendins from the northe:stcrn corner of Floyd 
|Coumty to the easternmost southecst corncr’of w shington County 
|W elecictca., The drift is not thick end in meny creas 
mentlos only the hightr ridgés and hills The drift appeers as 
discontinuous patches of unsorted meteri 21, whic chieppecr to be 
remnents of the termine] morcines’ thet formely mesked: the south- 
ernmost extent of the Tllinoian glactetion. The drift is free 
quently exposed in the bottoms of decp revines or on hillsides 
and lerge isolated boulders cre sometimes found over the surfece, 


Siiuvium occurs @long ‘th ‘mejor stretms ‘in’ their -lower. 
Courses and along the Ohio River, Devonian limestones. outcrop’ 
im the river bed near Jeffersonville, The river deposits at this 
Point very from a few feet to 35 or 40 feet in thickness 


The bedrock strata of Clark County embrece parts of four 
Systems, Ordovician, Si lurian, Devonien end Mississippien. These 
‘rocks Outcrop from cast to west across the county, The strate 
\normelly dip westwerd so thet a well loceted in western Clerk 
County would first penetrate the Mississippian «(Borden group) 


‘rocks, then Devonian, Silurian end Ordovician rt gree ‘ter depths, 


| 
) 
} 
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Gener cd Geologiccl Section for Glerk County: 
Quatsrnery: 


Recent, ~- alluvium . mf Ax i PY % % °° © © © @¢ @ @ O=- 50! 
Pleistocene, == glacteldeposttsy—. . a « « s 2 eee 


Mississippian; 


EPP ues, --siltstones, shales, Si (S-) > e ° 8 64 28 nae 4. 9-570! 
Rockford, «4? Limestone .s; 0.0, 149 e> 8: en ae 


‘Devonian: 
New Albeny DLS » git ee te Bock aa eet a ee kh 5 ee 
Bcechwood,..«- Limestone» 04 2 ne, one fy ity 88% ty Bey a 
Silver Creck,+e-. Limestone»: .» s-- ws-sfes ses eet See 
Jeffersonville, << Limestone oes oe ese et as sone On 


Sal wala ns 
Louisvidie;: ==) diméstone i..0 sf apee) encom syune che a geen 
WagLAPOT nga oi cp Ger, fol come. aterantione me Ehevsiees te com copes Bas fly. ene nn 
LiL Chee cp le incre. oeekte Gory at folk mw. tec oe, WOVCKS, om te Macy Red see ie ane 


Osgood. Se ° 5 Cae) , ia ° , : pre -@ % S> paoe pee e . eo -e «6 208 ; 
Bre ssfielda, o e « ° ° ° wer mw. fet te ry ry ° ° ° ° ° ° ° Fae: 


Ordovician: 


Richmond, ( Not ontircly cxposed) > tue oe ee 


GROUND WATER 
The unconsolidated alluvial.deposits celong the Ohio Rivas 
are important .sources of. water.-: The city. of Jceiiersonviiie aa 
taines watcr from alluvial grevclsi Meny private supplics ame 
obteined from similer deposits along the Ohio, pe 


Where the glrcial drift is madd then just e trrce or Tie 
moar lo; in thiekness.. ground water may be obtcincd, Howtver, as 
the drift frequently is rcmnent. crpping ridges and hilis,, @egme 
result and no. permanent, supply remains in the drift... Where the 
drift hes filled velleys end gorges, excellicnt wells may be ob- 
teined. : a 

The limestone strete of. the Silurian cnd Devonian systems 
are aquifers. Joint plencs and solution passeges pcrmit accumu 
letions. of w ter... Meny netursl springs exist in. Clark Coumiiee, 
Even the Devonien (New Albeny) shale is known. to be jointed im | 
thia oarer,. thous “he shele is' not considered on aquitcr me 
Louisvidle limestone *semtor of. the Siluricn ond the Jeffemegmeet 
Llimeston® of. the, Devonien cre .fcirly thick, end ¢fiford bc age 
supplies then co the-.cm:ining members of, thice two systema 
the remaining form: tionsof the Silurian end véevonion are Imuaee 
mixed with shale, . Ordovician. strate of Clark County are Limes 
in outcrop aren end are not importent as sourccs.of weter, Ne 
ther arc the dceply buricd Ordovician strate loerted down in th 
of importance. The Trenton formations usuclly contsin selt wet 


ie | 
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though, some wells drilled in this county report no watcr in tho 
Trenton. 

The Mississippian (Borden group) strata, forming the Knob- 
stone 68 Ce romcnt oL western Clark County are oe importrnt eg 
aquifers, though they «re 570 fect Chick vee te ryvillc. Stock- 
‘& le (102) hes dos escribedc the New Provide Eiht bash, le membcr of the_ 


—-——- 


T102) stockdsle, P. B., The Borden (Knobstonc) Rocks of South- 
ern Indiane, Publicetion No. 98, Department of Conservertion, 
(Sueeeeor indiana, 1951. p. 89. iets He 
Bowden. He writes es follows about the weters of -the New Provi- 
dence in Clark County. | 


“inemanysdieces, especielly. in Clark County, the 
Perdi ky ag inv ke 4eriuea: 


shele conteins = noticerble rmo ant of x 
Gaeeeeaecrly sodium ,chboride snd mre-rcsium sires g ae ia Myie 
idemee Of this ‘is sé€en in the numerous so-c:.lled Was 


L at 
Wiemeecettle Gongreg:te cnd lick the shele cxposure beceuse 
lOfeaes selty teste. Such a well-known shele betrile is nea 
‘the centcr of lot 274. +t hes been named 'Déer Lick! be- 
Cuuee, acoording to.claims of early settlers, decr used to. 
frequent the exposure. Occrssion:]1 wells loccted in the New 
Providence shale contein watcr which is so strong in dis- 
S@eweu mincrelts thet it is unfit for a Fe 
véilucs have been claimed ee some of the wétcrs; Probebly 
the best known of the minercl wells are tHose tn i 
ity of Henryville. NS igiaes <c of the woter from -s ara 
weait located in the SE $ scction 21, 7. 7N., R&E., 12 
miles southeast. of Underwood follows: 


Potassium bromide . ¢.. « e 5.4 (parts in one million) 
Meo OTLdG, 4 « % = »20d47 
| mide sukphste . « «.. 27879 
Demeeosium sulphete. » . . «777.5 
| Magnesium bicfrbonete . ...153.7 , | 
: Calcium bicerbonate . . . .534.9 (parts 3 in 6ne million} 
| Baagtum phosphate . ... «65.5. 
[\"ueomeenese bicarbonate . . .°10.2 
Forrous bice TIS TS en hand TORS . 
Silica ° ° e 2 os 6 e 2 e ® Ley 6 3 . 


os 


. 


TOTAL . ww 2082.5 parts in®@6neemi1ijion" 
The sbove enrilvsis wee furnished to Mp. -Stockdole by ( Gre 


| 3 
Powell on whose wom the well is situctea, ~ 


ES 


= a a 8 SN A A a ee Re A 


o 


In the. e6tit Annual Report,of the Indiena Depertment of 
Geology end Netureal Resources, Blatchlcy described seversl min- 
ral springs from Clerk County, all but one of which wero issuing 
from the New Pravidence Sheie, ~ 
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Water Supplies of Towns in Clerk County 


RE A A eR A 


Jeffersonville. -+ (populsetion 11,946) Tho Interstcte 


Public Sefvicc Comprny provides the city of Jefforsonville with 
weecr. The supply is obteined from 34 wclls drillicd into sends 


ama gravels. Bedrock is reportcd at 40 to 45 fect. Wereter stends 
feom 20 to 25 fect from the surfrce, 


: Charlestown, -- (population 859) Gharlcewtown hes herd 
mumerous springs end at one time many citizens depended upon the 
Smeemes .for weter, Plcesent Run flows thr ough the wost sids of 
Cherlcstowm, exposing the Jcffcrsonvillc end Silver Creck limc- 


iSeemese Wetcr is usuclly obtcincd from the limestone et frirly 


she llow Sepths . Cistcrns are prevyelent rlso, Duce to ceeverncus 
cOngitions of limestone, polhition is essily possible, hence 
feearcoucnt usc of cisterns wren tke ceravicy of the supply is 
[eee «Lhe town kes no public wet:r supoly. 

; Clerksvillc. -- (populetion 2, 243) Information ceverileblc 
ld@eeemot list Clerksville as having a public weter suppiyi* ae 
is’perhaps the largest town in Indiana without a public Cuppa. 
The State Board of Health rcport for 1932, which lis#s a towns 
in Indiana with public water supplics docs not includs Clicrks- 
Waees Ihe location of the town on the flood plein erce a he 


i 
(OhaG River would indicste thet privete wells could obtrin an 
ebundeance of wetcr, 


Claysburg. -- (population 615) The town of Claysburg hrs 
no public weter supply. 
| Sellcrsburg. -- \popuiation 1,050) The town of Sélicrs- 
burg Nas its own water supply. One tubular well is the source 
(Ommeme@e . No data ore st hand concerning the producing horizon, 
| 
| New Providencc. -- (populetion 358) The town of New 
Providence fics no public weter supply. 
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‘Aree 361 sourre viles Ponulstion 26,479 (Census of 1930) 


Ciay County*is locetcd in+west-ccentr: 1 Indianée, thevsecond 
county cestof the locetion where the Webesh becomes the Stcetc 
line. It is the fifth county north of the Kentucky=Indicna’Statc 
linc. Brezil is the county seat) With thé  6xccption of «a small 
‘area in the erstern peart.of the county which is a part of the 
Crawford Uplend, most of Cley County is included in the Webesh 
Lowland physiographic unit. The meximim ecltitude of the county 
eeeet CDOVE Stc level, the mimimum is 500 fect cove sca 
level, thus giving © meximum totel relicf of 240 fect, The méxi- 
mum locel relicf is’ 16e fect. All of the county wes mantled with 
Iffinoian drift, *Kel*River*contols the dreinrsge of the grer-ter 
part of the»county.: This stream centers the county in°thé north- 
e6estern portion end flows southwestcrly to a point nceer the cen- 
trel westernpert of the county, end then teking » southersterly 
idameeoion lervyes the county nercr the southerst€fn *sorner. Eel 
River and its tributeries drrin approximately ninety per cont of 
ite surficscesof the county, Ecl River is a tribut: ry of “the West 
Fork of White River. Honey Creek, Preairié Creck and other smell 
streoms in the northwestern portion of the county flow dircctly 
into the Wabesh. The extreme castcrn portion of the county is 
hilly. It is:the Crawford Uplend eres, underlcin by the Mans- 
field sendstone, The remrindcr of the county is frirly level, 
underlain by Pennsylvenian sheles end corl béds with softcr 
sendstonc, 


| G’OLOGY 


| The uncolsolidated deposits of Clay County consist of al- 
duvium and glecial drift... The alluvium occurs chiefly slong the 
Bel River and larger tributcry stresms. The gleciel drift is 
thin over most of the rrer, ranging in thickness from ¢ very thin 
Maeee FO os much ¢s 20 feet. In pre-ghacial valleys, the drift 
is thicker. In eastern Clay County .the drift.is thin end where 
bedrock outcrops hes been rcomoved by ¢roagion, The.velley of Bel 
River hes greeter thicknesses of Grift. The drift is + comprcet 
till end over wide sreas in the ecountyis-mentled wttheea-thin 
layer of locss-like silt. 


The rocks below the surficicl deposits cohsist of she 
sendstone, and coal of the Pennsylvenian systcH..\ Tac Pott 
s¢Pics outcrops in the castcrn helf of the coumtys: .Thenco 
ave been mincd for ycars. The Allegheny series undcrlic t 
western one-third of the county. 


" Mississippian streta cre exposed in the ve Lleys of, Droys 
pEGGR, Ecol Rivoy Jorden Creck snd Six Mile Creek in the cxtrome 
-Estcrn pert of the county. Downwerd cutting of the stre:sms hrs 
ut through the Overlying streta of Pennsylvenian rege to expose 
she Mississippien rocks of Chester PEC 
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Generalized Geologic Section for Clry County 
Qeutcrnery: 


Recent, -- chicfly alluvium and residuel | 
deposits i 3. « * i/o we ee eee ck. ee O-=- eb 


Pleistonene, -- Illinoian glacial Grift 4 4 we wee O- 75 
Pennsylvaniani;é:Gc3 # 4/bSa-¢ 4nd Boe OS of eae - 0=50¢ 


Post+Allegheny, +- ‘ebb lay ge sondstones sheles, under- 
clevs (Not vresent in Clay County) i 
Allegheny, e« coels, sendstones, -shrles, ungene yai@:@ 


Pottsville; -+ codls, sandstones, hales udder clase i ald 


Mississippiant 
Chester, =- limestones, shales (Only few feet 
exposed) 6% bn Brot err tx OHO S OO 2 eee 
Meramec, - -(Not exposed in Clay County) ..4s. 
| Ste. Genevieve 
St. . Louis 
Salem . SP pupa. * 
eaccl ~- "4 Not exposed in Clay Coumald aia Soe 
Harrodsburg 
Borden 


Kinderhook, -- (Not exposed im:.Clay County) . 4’. 
Rockford ie 


Devonian: (Not exposed, but. well drilled at-Brazil re- 
ported Devonian limestone et depth of 1205 
feet) e e e@ oh. e e ° © e y 

Silurian: (Not - exposed, “bat wel drilled ey "Bes ik en 
per ted Silurian’ (Niagéran) limestone at 

1615 LEG nsset® So tnerace 

“Ordovicien: (Not exposed st -surface, put. weil ‘anatiéa’ 

. 1p Posey Township, Section oSe: «bere 

7 W., revortec Trenton formetions from 

2475+3100; Surfcee Elevetion of well 630 

feet) This same well reported hole full 

of water from St. Peter sandstone at 3100-_ 

S126. (105) e ® a en ra Atle ere wk e e @ 


~ 
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(103) Logen, W. N., Subsurface Strate of Indiana, Publication 
No, 108, Department of Conservetion, State beets ‘India ne, 195i, 
pe. o4. 
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GROUND WATS 


Although the older drift overlies the “county; 20" feu | 
thoroughly dissected and worn’ away thet only scett<red boulders | 
and patches of till remein’ onthe wplands, These are of little 
importance as sources of ground wate supply. Sha te id bas ino 


es a 


the alluvium along tne Ee] River procure excelle ent supplies. - The 
dmaee oe, in the mein, €a.compect till, end in mucj of the county 
dose not sifor sn edegurtc wetcr stipgty The loess dcposits 
uguerly GO not cttrin sufficicnt thickncss to be of importsnee + 

ae 

= 

eS. 


2) 


« source of wet: The drift is rencrelly thin, bedrock being 
pam e co trom oto 50 feat “low te surfree, 


| rerun “st r.ituction in Clery County hes tecn summer- 
iged by Leverett (104) <s follows; 


(104) Leverett, Ft Frank, Wells of Southern indiana, Us. S, Geolo= 


p1 Survey, Weter- -Supply end Irrigetion Paper No, 26, 1899, 
5 oe 
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"Individual welis, -- At Ps rth, in the northern pert 
Cleese cCOUNLy, Wetis"rre obteincd in sendy beds between the 
Yammeeeena Dluc till at a depth of sbout 15 fect i 
(feeees ucethis village pcenctr.tc. .65:fcct of drift, of 
jameoeroe Lower SO fcet is till... A dori aul 
imgeGeuion Oo penctretes sw 


Me lase C1bY ee wrsae vei) “2 fect 
| Send and clay : a 
Bee sO ie bidbe sk edness O%is 
Bema Sndtchaysud ¢s,-acnl -" 
meeews Gittad. chet and4eo% 


Tote. 
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° 
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In o poring a: rods north from the precedi 
[Ome CONSists.of till, with the:cxcept 
nf send at 50 tora? -fed ‘ote. a: 


~ 


soon" At Cerbon the drift is. meinly, till, ond rock iS uductly 
itruck a PemaetreoW To Cs fect ' , 

<< PAt. Léna 4 cl 
\lue till, Pak! ro 


Is cre usuzlly.2O or SO. .féet, iic ee ey nerd 
ic c 
vest of Lena enter 


| & 

| > NOt struck. <A’ coal boring ent oniilo. 
| rock at 160 fect. ; 

| 


MAt Harmony the drift is <bout 30 feet in thickness, 

ind Wells rc obteined nerr its beso or in the woper pert ef 
poe@emock., At = cool shrft Pore ee Knightsville cnd Hermony 
“he @rift is 60 fect in thicknes hea 


oe 


4 Wit Knightsville the dri ft rengcs in thickness from 
iweeeet Up to about 50 fcct. Wells ere oftcn obteincd here 
tGmme bO 20 f6:t in « send Raton CRG” BEET 26 GO" Be he . 
| 


| MAt Brezil, the county scet, wells are usuclly obtrincd 
J 3 J 

t ebout 20 fc ct, Basu vncy renee “in dépin Tram 15 to 506 
iCGG, The city wotorworks ero supplicd from cignt driven 


‘colls, eU ©Gct in depth, the w tcr being in © gr: vel bencrth 
he Surfece clay, It is cstimetcd thet esech well will yicld 
000 barrels per’dey. (1 ihe present city wells, cight in 
Umber, ere extimeted to yi Lcld 600. 9000 gallons per day), 

ock is frequently struck in the visint Luy Oot gl et eee 
fOWEGct, though, there cre scverel borin s which penctre te eo 
iy 80 fect of ieiat. As ao rule, the drift is a compe 

1 


. 
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Ytn the contra’ portion of the county the vilieges 
of Ashcrvillc, Preiris City, cand Saline City, obtcin watce 
in the upper prrt of the rock, the drift deposits’ berms 
vory thin, often less then 10 fect in. dcpth. At Cory. ae 
the west part of ‘the county, the crift is about 40 fect, 
wells ere. obtcined without cniering the rock... ~ 


Wy) 


nd 


ie Bowling Green, - in the: ¢. stern pert of the county, 
wells enter c scndstone immedistley below the soil and “ops 
Coin wWeUcr’ cs verious: depths from 20 fect or less up bO-~- GQ 
{COC Or Mon. A oS 


"In the southern part of the county, in, the viginiGy Seis 
of Ciny CLey, Poek’ ie*usealiy centered ot less then 20 feet am 
_and the majority of the wells obtrin: water neécr 
of the rock." awe 


The Kedrock strete--of: Pennsylvanians se cre the ehichas 
sources of verter in Clry County.» -in most pisces 2000 We Tora 
be obtcined <t.mogerrte cepth -- sO-feet or less. The -Mcnsfiicle 
senastone beds undclic the county. “A-wcell drilled et Bregiae 
ot a depth of 184 fect penetratede: sandstone stratum 88 f£eeu ir 
thickness. At. 1,000 feet another srndstone stratum wes penes 
treted ,. This latter sendstonc’contcined'sclt weber, (+0 Tage 
lieved to be of Borden age. The stratum 88-fcet in thickness 
was probebly Mensfield sendstone. This. horizon is’ not ior faa 
the outcrop of the formation: cmd: should produce good water, ia 
many arcas the Mansficld sandstone- bears solt water unfit foe 
Us a 
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Brazil. -- (populetion 8,744) The mnicipal water supply 
of Brazil is obtrined from cight wells, producing from the grav 
below the surfece clay. Bedrock is reported ot 40 feet, The st 
ly is treatcd with chlorine es 4 purificetion measures. (7am 

Clay City.-- (populetion 859) The town of Clay City hes mo 
public wetcry supply. / > °: ee Zak ppeses. 
Steunton. --(population 482) The town of Staunton hoes no 
public wetcr supply. gaits , oe 
Genter Point. -* (populetion 372) The town of Centcr Point 
hes no public wetcr supply. - peeet ry ae 
Carbon.-- (populetion 476) The town of Crrbon hrs no publi 
watcr supply. eel ee 

, Knightsville. --(poonuls tion 704) The town of Knoghtsyvrl, 
hes no public, were = supply, rissa ety ges Rs ke | 

Bowling Green, -* (populstion, 257) The town of Bowling Gr 
has Tio public water supply. ae i 4 
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| toe GENERAL FEATURES 


Area 408 square miles Population £27,529 (Census of 1930) 


_ Clinton County is located in central. Indiana, just slightly 
| merthnwest of the geographic. center of the State. Frankfort as 
| tie county Bee te | 


The present surface gcology of Clinton County is the- record 
'0f subaerial erosion on “isconsin drift. The greater part of the 
'e@Ounty is a level till plain, although in the ecastern and north- 
ern portions of the etl there are several square. miles covered 
‘with morainal drift,.: The mor@inal-aréas-show grester relief than 
| da the till surface areas. The maximum altitude in the county 
\daeewro Teet above sea Level, the minimum is 775 feet above-.-sea 
level, thus giving a total maximum relief of 200 feet. . The 
‘maximum tocal relict docs hot exécoca” 100 To¢ te 


Clinton County has no large streams. - The northern and 
western portions are drained by the Middlé Fork and the South 
Fork of Wild Cat: Creek which is an eastern. tributary of.the 
|\Wabash, entering that stream north of ha afaye tte in Tippecanoe 
‘County. The southern part’of Clinton County is drained by the 
aes tributaries of Sugar Creek which flows southwesterly to 
enter the Wabash in the northwestern portion of .Parke County. 
‘The South Fork of Wild Gat-Ureck valley is cut into the elenied 
drift. North of Michigantown the valloy is small but become 
|deéper and wider as the stream crosses the county. Most of ie 
valleys are not deeply entrenched below the general till plain 
level. 


GEOLOGY 


oe we rem ee 


The mantle of younger glacial drift is. so. heavy in. Clinton - 
County that most of the water supplies come from the. gravel of 
the drift. The drift reaches a maximum thickness of 300,fcet in 
the southern half’ of the county, though perhaps. only. 200! feedin im 
the northern half. Well records sho" this irregularity to be 
due to a greater accumulation in the south. half, rather than 
due to irregularities of the. surface bf the underlying strata 
‘The heavy accumulations of morainic drift in:the eastern pninaiad canss 
of the county ‘together with increasing thicknesses of drift-in. 
| this séction indicate many advances and retreats of the ice front. 
This permitted greater accumulations of sand and gravel within 
the till, which is beneficial to an incleased water supply. The 
‘southwestern part of the county has bedrock at depths of: leo 
to 150 feet. gt 
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The alluvium doposita.of this county are unimportant, owing 
toe beck of well-developed valleys. The. Middle and South Forks 
of Wilda Cat Creek aave narrow valley flats in their lower cCouraas 
with alluvial deposits which locally produce watcre 

The bedrock strata of Clinton County do not outcrop but 
from well records and stratigraphic distributions in adjacent 
counties the strata’ in this county may be mapped in, a generat 
way. Devonian strata underlie the drift in the county, with 
the exception of some 20 square miles in the very southwestern 
corner which are believed to be underlain by Mississippian - 
(Borden group) strata. At the eastern edge of the county, the s9 
uppermost rocks are the Devonian limestones. Next youngest 
and upper-most in the central and western portions is the 
New Albany shale of Vevonian age. 


ee es Hr 


Generalized Geologic Section for Clinton County 


~ 


Quaternary: ns OES ax 
Recent, -- alluvium . st « 6 oe 6 & 8 ww O- 25! 
Pleistocene, --- glacial drift. 4... 4), 125-500) 
Mississippian (No outcrops) . 
Borden group, -- (Probably underlies small area 
in southwestern corner of(county 2?) ws. eo0) SG? 
Devonian: (No outcrops) | | | 
New Alban y's behest Se DY, Ri OE glk alate . 0-150! 
Devonian limestones {Probably underlie small 
area in northeastern part of county) Thickness unknown 
Silurian: (Reported from well records) Thickness unknown 3 
Ordovician: (Keported from well records) © Thickness unknown 


ee 


GROUND WATER 
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The glacial till provides.most of the ground water of 
Clinton County. Locally alluvium along the stream valleys is 
important but small areas limit the use. The moraines are 
sources of water in the southeastern portion of the county. 
Elsewhere they are patchy in distribution and wells must pene trat 
the underlying till for adequate supplies. It is necessary | 
in many localities to drill deep into the till, in order to penge 
trate gravel and sand beds. Many of the gravel.and sand lenses | 
are thin’ and donot: provide enough water. for average farm ory a 
domestic use, so it is necessary to depend on till water, whica 
is usually supplied by a dug well, with greater diameter than ~ 
the ordinary: drickied hole. ar reals 2 ph 


The bedrock strata immediately underlying the drift are not 
aquifers, An exception is. the Levonian. limestone in the north= — 
eastern corner of the county, which usually contains potable | 
water. This formation occurs at greater depths as one goes Be | 
wegst@ard across the county. It is usually tec deep ice 


ee 
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private wells. oman es expense of drilling, though small public 
supplies could be supp}ied.. Larger. city supplies could be ob- 
fained-from Devofian and Silurian h fess sa... The city of 
Indianapolisssupply is‘ in part. from wells producing from these 
strata. ‘Michigantown has a similar sae poss geol ogically, and 
Frankfort ts ‘down the dip so ‘would drill.deéser:to the same 
Horizons, igiioring’ the ‘differences in eae elevation. The 
great bhicknesses of glacial drift increase the drilling cost 
a Beose ror strata. ; . 

“The Devonian shale which underlies the drift of Clinton 
Gant y. eeerot considered water—bearing. It serves as an imper- 
vious layer to stop downward movement of glacial drift waters, 


. . 
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Wells in Clinton County in many cases are artesian, though 

flowing Weils are scarce, Along the valiey of the Middile..Pork of 

Wild. Cat. Creck, near--Michigantorn; flowing wells have been drilled. 
Pe lov) location with respect to surrounding. topo gra phy Le 
chiefly responsible for artesian: flow... Wells drilitédad“on the up- 
land would..not..flow.--Capps;~in’ “ater-Supply ‘Paper 254-of the 
U S. Geological Survey, published in 1910, described several 
flowing well areas in Clinton:County. ..From:a -questionnaire mailed 
£0 various water superintendents and.towns:in the county and from 
Ome trip into this county, the writer nas: rece ive dno information 
that such arcas still have flowing. wellse. Ber dows rise ay) et 
great many ¥ wells under artesian. pressure. | 


Water Supplies of Yowns in Clinton County 
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| Frankfort. =~ (population: 12 ,196) Phe city of Frankfort is 
Supplied with water by. the Frankfort. water works heh eh fa 

private | corporation. a her welis. furnish ciee oC I ae Vth «ator which 
comes from the gravels of the drift. Bedrock is reportcd at 263 
feet, but none of the ae produce from--the underlying, shales Se 
‘The : water Ievel is 45 féct below thé curb. The management of the 
|\Water company reports a gradual recession of the watcr table. 
Meeepriveatc wells are in use ,in.the :-citys ~Ehe glacial +2 Ub 

and associated gravel lens are the source of supply. :—the city 
Mepeey nes been in operation for fifty yedrs, which gives some 


imdication of the charactcr of the supply. 


Log of well drilled for Gas at Frankfort (L054 
we and Hard pan with some preys LR ee ae is | 

Grave 6 woe ea el te a ee ee 
Sighs eA Pea? ge « eS a as, eee oe ayes Peper: ce ee ee ee Te 
Tig: Se ee 2 a Mc tae ae ee ie he ee ee ee gt 
yc a” . e. i ayers I wo ak ea on tae 7 ae ie ie o 8 . : Wh? saci 


Limestone and shale (Niagaran?). <4 2. 4." s ge" a 
Clinton (Logged as Prenton) ss). [ews ee 
Hudson River and.Utica shale we ee 8 8 ee 
Trenton Limes tone 6. ei ene! sib ip ee ee ere Z6O% 
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Gorby, Se Bae LAG Sn. Kept, Indiana Dept. of coology aiid 
Natural History, — 1888,p. 245 ray 3 ia | 
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Colfax. -- (population 690) Colfax isin the’ southwest as 
corner of the county. One well drill fod “ty “1927 supplies the tour 
with water, Bedrock is reported’ at 85 fee at however ». the oo 
supply is produced from gravels gE Ue Orie . voter stands 
three fect below the curb.’ Some flowing wares arc found in this 
general vicinity. 


Kirklin. -- (popula ee ery ‘Kirklin, in "southeastern 
Clinton County reports one wolh Uri iled “iy eee . producing from 
glacial drift. Bédrock is found. at a depth of 435 fecte: Wi iglls 
report several~gravel lensés,in the drift in this area. fe 


‘Michigantown. (population (419) The town of Mich4; gantour 
has no public water supply. : P Bh ae 
Rossville - => (po puls i tion. G26) snc Govan ‘of Ro asville has” . 


ie ae 


no public water supply» 


Typical olls of Ulinton County 

Location Depth Quality Quantity Formation Construction | 
f 

Frankfort 82-280! Drift 12 wells 
drilled 

Colfax 15-102 a 
hark ian 50-LOO it | 
Rogseville 26=< 60 " 
Newberry 12-100 i" | 
Beard 20-LOO 1 
Boyleston °i5-< 45 it | 


Bane Mills 10. is it | 
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vocation (aos) Quality eR Hor mat ion Cons tmuetion 


7 t F se 
: 7 as -100 = : oe ‘Uritt. — “225 ‘to Limostone 
| Betile '20-100 oA 5 ts: Sem ee 2 
Hillisburg i15- 65 Se OM 
Jefferson ‘20- 85 
Yanson '00- 50 cag t! 
Vichigen- t : Bs 
town Pig-125 ee i" 

Widdlefork :20- 75 _ " 
‘an Ap a a aaa ae 
Pickard 415-150 © - zak: Se ae ae ae a ae 
3circle- 7 RO,F; a4- <p Ee ; 
| Megitle 30-155 : ae erie | 
Sedalia ise BO pet 
°O1N-R1W : 4 es : pati ala a ra 
120K Ra 82-208 Hard eifbundant,- Gravel, Drilled 
P2ON-RI1E Bice Mle F a Driven & drilled 
S€C.e le 30 S100 -~ ee te. a Screen ce erncrstonma.; iY 
223N-ReW Tent Jehag | 
Sec. 24 26+ Se eM! REPETEET NI: Ne noh Si ial Sale ‘ | * 
"22N-R oI Silk baci yee gata ae oe 
(Sece 20 12 es FBR, Bee a Be it 
122N-R1E eee cptererceereerinnemmpemebrseree-vereeee 
| Seeger :.'7 20- 100 evs oe a tt . 2 ro 
121N-K1E ere | 
(Sec. 2 o- 45 vm Sis on ‘ ee s ‘ 
1235N-R2W ssupeeceaeseepsnes So gers oe eae | 
| Sec. 20 “10- 20 Laerteis. ae " i ee ey : 
122N-R2E eines “ 
Sec. 6 Se ee a ee a i 
'23N-RIE 4 voids | a en 
|See, 10 “20-100 abating}: we We. hee ot ce. : 
?21N-R2E _. cuaesenaegepeneseorerates tttes ee eee | 
‘See, 5 See Sed. Home a he aaa alt i 
2IN-ReW SOS! HORA oe OS) 
‘See. 12 SROs Ba ee CR RTT : 
‘21 N-ReV 2 i er gS: ao oo oe eo ae ee ae 
| see. 25 Ss ee | errs mate tirerre - Piette a | ae it 
'22N-R1E 2 Sess ae ‘ Bille or 
‘Sete 23 15-125 meee eH it " * 
Secs 10 nS is yeahs ; it : ; ' ee 
122N-R1W 20 ae aed peak ‘sa f 
BINCROF 185 60 3 ’ J Fae 
| oor 46 “15-150 ier Ss ; a. mos BES oF 1! " 

CC, 8 - " i) : 
\Seg, 22 25+ 530°... “. oe ae ee " " 
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Boylestown (1 mis 


Be te 4 
Dolfax 
Frankfort 
Frankfort 
Hiillisburg 
Jefferson 
Kirklin 
Kirklin 
Middieford 
Moran 
Mulberry 
Rossville 
ecircleville 


| Gravel 
* Geavel 
Gravel 
Gravel 
Gravel 
Gravel 
Gravel 
Gravel 
Gravel 
Gravel 
Gravel 
Gravel 
Gravel 


MINERAL ANALYSES OF ‘JATERS Ir cLinroy county {1d6) 
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m Water Supply Paper 254, p» 101 
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ion Fe ie UO TOY 
( * 9 GENERAL FPRATURES | 
Area 505 aquerc miles ~ oe! Popuia tion ee to (Consus of 1930) 
Crawford County is in fa contrai-south lem part “or Ino y ana 
Guerre Clo River. English is the county scrt. The cnttire 
county, is includcd in th rawiord Uplrnd physiographic unit. 


F 
It is the type regio 
is 905 fect sbove SCE 
gee lcvel, thus giv rin: 
maximum Aa relicf 
exhibit: greater moximum relicf. They : 
Harrison end Deerborn. Twelve en) eo G In 
em maximum Local relief. 


cl, cnd theminimum is 355 fee 
Cote! Maximum POricr or “ool foc 
is “360 fect... Only four othsr Indian 
Be Floyd .« Clark, 
mWiena.countics have great- 


i 
ish 
6, 4G 
n, the .mexinum -cititude Lz, “CPawt ord County 
ET V I ; 
O 


by 
4203 


The ecstern partion of: Crewford: County a are 
femee ond 6 icw of .its westcm tributarics.. omijil. brenches of 
ithe Patoke River eethcr the surfrec wetcrs of "the northwestern 
portion of the covntv., The westcrn portion is dretncd by the 
upper Seema rice of Ancerson River, “The extréme’® southern por} 
Uigeeeee Croined by tre Obio River enc smell strecms which flow 
into the Ohio. | 


ined by Blus 


le@eer straocms,.bu 
Bienes, of high.grac 


GEOLOGY i 
The unconsolidated deposits of Crewford County consist of 
alluvium and rcsidual mateFrreis; "The countyis in nae driftless 
arca of Indians, Alluvium.is.found in the lower portionsof the 
O h 
di 


x 
(0 the ruggedness of th: county with 
these BPP Sits. arco not cxtensive, 

te Tho gcologics L.formetions exposed at the surfcce in Crewe 
foré County orc. of Quatcrnery » Pennsylvenien cnd Mississippien 
NOs The Quaternery. deposits. cre “the Pia et Meh ed es of 
Rceent agc. end gravels on clevetcd benehes, The Pcrnsylvenicn 
streta consist of sandstones tind shclcs of Pottsville agc, which 
Cap high hills cnd.ridges in the wust.pn half of the county. A 
few of the hilla. are cepped with Pennsylvani 10 DULLIcrSs. Gros ite 
sePics formatiorsof the Mississippinn. occupy 6 lnrge arcrc- in 

this county.» Their thickness is. bctwecn 500 cnd 600. f. ct, with 
hltke-the formetions present cxecpt onG.-or. tyvio ian the upper Dor 
tiem. “Eastern Crawford County is underlnin ty the Ste. Gonovicve 
limestone, At- Milltown about ten fcoct of the St. Louis is cx- 
posed. The St. Lowi and othcr for-stions dip to the westwerd, 
The Wyandotte snd Méticnao crverns ore. deyclopcd“in the Ste. 
bo CVG» Limestone i> 


Generelized Gcologic Section for Crewforda 
County 


—— 


CUM Ternary 3 . eS aarpiitsies 
Reecnt, ~~ shierly ebluviwn a . s¢ se oe S5" 
3 2 


Pennsylvenicn: = 
Pottsville, -- sandstones shales, coal, 
1 


a 
ns aoe 
eae Se e e ° ° ° ° e e e e ry ry ry Q 5G ! 


Chester, -- limestoncs sandstones, sheles 9 ye? Osage 
Meramec: J 
Ste, Goncvieve, -- limestonc., . « « « »LOO0-150! - 
St, Louis, =- limestone . «i « ee & »10' cxposéd 
Osage cnd Kinderhook strate not exposed. “5 ies = 


Devonian: (Not exposed, but penetrated by oil-end “4 
gens wells, Surirce elev: tion 530, Gdepth-to 
top of New Albeny shele 1450 fect, in well 
known as D. W. Joncs No,1,Section 50, T. 
ie a a 


Silurian: (Not exposed, but reported from wells) +¢ 54 
Ordovician: (Not exposcd, but reported from we T1875 ,49 

Note: The record of severcl deep wolls drilled in Crews | 
ford County are given in Publicrtion No, 108, The Sub-Suriege 


Strete of Indians, by W. N. Logen, Depertment of Conservation, 
State of Indima, publishcd,in 1951, pp. 57 =6l6 


TROUND WAT'R 


Preeivitrtion records of the U, S, Weethcr Bureau show 
thet Crewford County receives more inches of rainfall than do 
other Indiana counties. Without doubt the rugged topography 1 
responsible for this precipitstion running away to the Pivers 
end it is perhaps a fact that a smaller proportion af the eannu 
reinfell ectually penetrates the under =round formations than i 
the cxsc with some of the less rugged vountics with less DEG 
cipitetion. Nevertheless Crawford County hes many ne ture pe 
springs. The Chester formations consisting of elterneting Tin 
stones, sandstones end interbedded sheles sive the proper geo! 
gicnl ‘conditions for springs. The sheles ere impervious ©nd ¢ 
es a down-stop to prevent the weter from seeking lower levels. 
The weter moves down the dip and issucs as ©. spring, where the 
woter teble is intersected by the surfces, Many of the spring 
are perennial and do not feil in the driest weether,. Othéers 
show « decrecse in volume in prolonged droughts , * The limestor 
formatiors of the Chester, such cs the Negli Creck, Sibenia; | 
Glen Dean, Golconda, Beech Creek, Reclsville end Peoli conte i 
solution passages and joint crevices along which water moves. 
Frequently am overlying sendstone forme tion <.cts: as e feeder 
to the limestone bed. Where the limestone is underlain by an 
impervious shale or massive non-porous stratum, the weter mov! 
horizontally, freauently resulting in springs, or discherges 
snto streams, The Ste. Genveicve ond St. Louis formations am 
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moped tor subterrenern crainrse end much surfrce wetcr os CADGS 


throveh their underground conduits, The Chester limestones tend 
temcevelop cavernsend subterrenesn.dr:insge but do not compare 
(ween such features devcloped in the St Louis and Stc. Genevieve. 
The Ste. Genevicve is the cavern formaticn in Crawford County. 


The Cypress sandstone-Becch Creck limestone horizon is 
noted for the occurrenceof springs in Crrwford County, Severrl 
of the towns in this county and many privete supplies’ come from 
gueemes. Many dug wells, clso drilled wells, cre in use, Cis- 
terns sre also common, 


) In the 26th Anneul Report of the Indiena Dopertment of 
Geology and Neture 1 Resources, W, S, Bletchley describes some 
apvesian wells and springs of Crawford County which are highly 
‘mineralized. They ere described as salinc-sulphuretted, and al- 
kaline, saline wells and springs, 206 1878 report of the Indicne 
Survey describes salt wells in the county, one of which vyyiclded 
sufficient brine to make 20 barrels of salt per day 


fal 


) Water Supplics of Towns in Crawford County 


English,. -- (populetion 704) The town of English is sup- 
plied with Mower Irom neturnl. springs, . The Becch Creck lime- 


[aueeeeee Che Water benring stretum. It is overlain by the Cy- 
ipréss sendstone which trrnsmits weter to the joint creviccs and 
‘bedding Plenes of the Beech Creck. 


Leevenworth, -- (1 ponuletion 418) The town of Leavenworth 
‘is Supplied with spring weter. ‘The Soring Tssucs Trem accor tae 


‘base of thc Ste. Beiey crs limestone. Aftcr heavy reins the spring 
water is cloudy to muddy which indicsetes some surfrce connections, 


Merengo. -- (populction 806) The town of Mercngo receives a 
water supply from one spring. This water issucs from the Ste, 
Genevicve Zimestone, 


} Alton. -- (population 109) The town of Alton hrs no pub- 

‘lic weter supply. 

| Milltown. -- (populetion 795) (In Crawford County, populsetion 
605; in Herrison County, populetion 190.) The town of Milltown hes 
no public water supply. 
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DAViESsS  CouNTY?Y 
GENERAL FRATURES 
aves 433 square milés . Popula tion 25,832 (Census of 1930) 


Daviess County is located in southwestern Indiana, the 
second county east of the Illinois-Indiana State line and the 
third north of the Kentucky-Indiana State line. Washington is 
the county seat. The county lies between the two forks of white 
River. The West Fork of white River is the western county. bound- 
ary and the ast Fork is the southern boundary of the county. 
The entire county is included in the wabash Lowland physiographic 
lunite The maximum elevation of the county is 690 feet above sea 
level, the minimum is 400 feet above sea level, thus giving a 
Weitiaaimoum relief of 290 feet. The maximum local relief is 
175 feet. The eastern portion of the county is within the outcrop 
pelt of the Mansfield sandstone which gives rise to a broken to- 
pogra phy with high hills and steep slopes In general the topo- 
graphy of the county is rolling with an Shrnceeh to broken and 
hilly topography as the streams and drainage courses are neared. 


In addition to the West Fork of White River which borders 
the county on the west, the drainage courses are Furst Creek, 
Indian Pond Creek, Smithers Creek, Prairie Creek and Veale Creek, 
alie tributaries of the West Fork. ast Fork of White River and 
its tributaries, Aikmans Creek, Camp Creek, Mud Creek, Sugar Creek 
and Slate Creek contribute to the drainage of the county. 


GHOLOGY 


| The unconsolidated deposits of Daviess County consist of 
glacial drift, valley altuvium, and residual deposits. Alli of 
the county was mantlied-with Illinoian drift, though the eastern 
ibporder of the county-is near the margin of the drift. The drift 
is thin on the uplands, absent in many areas and fills many val- 
leys to considerable depths. The two forks of White River bound 
the county on the west and south. Alluvial materials occur 
chiefly along the flood plains of these two rivers. The lower 
courses of the larger streams have alluvial deposits also. The 
wéstdual materials are clays, sands and soils formed by weather- 
ing of the drift, and bedrock. 


The bedrock strata which outcrop in Daviess County consist 
of Pottsville and Allegheny rocks. Pottsville rocks outcrop in 
the northeastern corner of the county and along the eastern bor- 
der. Most of the county has exvosures of Allegheny series strata. 
Drift, alluvium and residual ma terials “cover the bedrock. 


| 
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Generalized Geologic section for Daviess County 


Quaternary: 
Recent, -~ chiefly alluvium... . « « » « « O- 90! 
Pleistocene, -- glacial drift, Illinoian. . -« O= 76" 
Pennsylvanian: tae Seek e eee *e op eae ee ee 
Allegheny, -- sandstones, shales, coals 
Pottsville, -- sandstones, shales, coals | 
Mississippian: (No exposures mapped) | | 
Chester, -- (No outcrops of Chester strata have 
been mapved in Daviess County, but 
ii; 18a pre beable, Paat 1 tne Doris 
eastern corner of the county some 
members of the Middle Chester may 
be exposed along Purse Creek) 


Ground water is obtained in Daviess County from-wells, . 
springs,.and indirectly from streams. Streams are: supphiegs. | 
with water by seeps from the ground water supply...The flood 
plains of White Xiver are important sources of suppiy. ther 
glacial drift, where of sufficient thickness, coni..ns Wanem, | 
though in many areas is entirely too thin and in st.11 ounéer | 
areas is drained. - } 


Water for household and farm, use. may be obtained usualdy | 
from dug or driven wells. These weils. exe, shalLow0m Oa simer| 
ate depth. The water comes 1rom Fennsylvanian forme tions, @os| 
sandstone and shaly sandstones. Private wells furnish enough | 

water. for family use but are not strong enough for public sup, 
systems. At Washington it seemed more practical to procure we, 
from White River than to- attempt development of the underlying 
ground ‘waters. Decper wells in Daviess County penetrate, tie 
Mansfield sandstone which is an aquifer. ‘the Mansfield is fre 
quently shaly in composition and not water-bearing in localiti: 
Ofttimes salt water occurs. in the Mansficld. Well, recomge fra 
many wells drilled in the search for oil and gas in this couny 
show the Mansfield to: carry potable water. Owing to the facu' 
that the Mansfield was laid down on an eroded. surface, the thi 
ness of the formation varies, so’ this is another hazard in anit 
cipating @ Mansfield sandstone water supply. Other Pennsylvall 
strata also bear potable water supplics.. | 
oa 


The Myssissippian formations which underlie the county | 
bear potable waters in many wélls.: Some of the Chester forma! 
are very porous, though the well records indicate blue lick wit 
in many Mississippian strata. Down the dip westward from, the 
outcrop many of the Mississippian limestones become, shaly and 
at depth are not aquifers. : el | 
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Water Supplies of Towns in Daviess County 


obtains a water Supply from the west Fork of whito River. Tho 
city owns the plant. 4 complete coagulation, scdimentation, and 
chlorination plant is reported. 


| Cannelburg. -- (population 132) The town of Canneolburg 
has no public water supply. 


| Montgomery. -- (poplation 445) Tho town of Montgomery 
has no public water supoly. 


ae 


Blnora. -- (popujation 856) Tho town of Elnora has no 
public water supply. 


maon. ~~ (population 981) The town of Odon hes no HUubLIS 
water supply. 


Alfordsville. -- (ocpulation 90) Re town of f£ifordsvillc 


. 


qmas no public water supoi:,. 


Peeinville. -- (popiiation €03;} The town of Pleinville has 
10 public water supply. 
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EARBORN COUNTY 


—— ee 


a RCE a a en ae 
CERT Er rae eg 
Ares S15 -squeemiles = - Population 21,056 (Census of 1930) 


Dearborn County is locetcd in the southerstern pert of -the 
State. The Ohio River is the Strte boundsry between Kentucky «nd 
Indians st the southtastcrn margin of Derrborn County. The Ohio-« 
Indic na Stete boundsry is selso the erstern mergin of the county. 
This county is the type of the Deerborn Uplend physiographic unit, 
Te is rether meturely dissected, with many stre ms of verying size 
end little level l-nd. The ctrcems neve formcd decp, narrow 
ywalleys with stcep slopes end high grédicnts. The Ohio River hrs 
cut a gorge on the erst side of the county ecbout 400 fcet deep, 
From Loughcry to Aurore the bluffs are close to the riven. « Above 
Aurore the bluffs greducliy recede, thus meking cxtcnsive botton 
lands between Aurora end Lawrenceburg nearly two milcs in width, 
The maximum altitude in Desrborn County is 1010 fest ebove sca 


, 


lével, end the minimum is 425 fect cbove sea level, -thus giving 
a tote] maximum relief of 585 fect. The -‘meximum locel relicf is 
400 feet, ; 


Dearborn County is dreined by the Ohio River end tribu- 
taries., Laughery Croek forms the sonth boundery of the county 
end 2 fcw of its brenches dr-in the Soutnwestcma end soutncr | 
pert of the county... Leughcry erce’ flowe northersterly toiéenter 
the Shio. Ahout six miles to the vorth is south Hogen Creck which 
flows prrrellel to Leruchers Cree'’s, Still farther. north is. North 


Hogen Creek which joins South Hogen ¢t Aurore. fTonners Creck 
rises in the northwestern pert of the county cnd: flows in a 
southcasterly direction to the Ohio, The Whitewetcr River 
crosses the northwestemcorncr of the county, crosscs into. 
the Stete of Ohio and thon discharges into the Miami River in 
the southwestern corner of the State of Ohio; 


GEOLOGY 


| The unconsolideted dcposits of Deerborn County consist 
of Sleciel drift, clluvial metericlgs,ond residuel soils, The 
Slacial drift of Illinoian &ge¢ occurs es 2 thin mentle on the 
igher ridges, Erosion hes removed much of the drift so thet 
mly petchy remnents remein,. The Whitewster veliey is filled 
fith valley trein materiels, which contrin en ebundence of 
ound wetcr, The othcr streems contein galley filets in their 
ower portions, however, the me jority of -«streems heve high 
Pedicnts end do nct deposit much losd.~ Terraccs olong the 
hitewater were mode by deposition of gravels and sends by 
le@ial woters. The residurl motcrialsconsist of 8 
Cethered from drift cnd from the bedrock, 
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The bedrock strete of Dearborn County ere of Ordovician” 


age. The Edcn, Mevsville,.end. Richmond..groups.r rc rcpresonted 
Limestone ees with rcsgoetatce sratca nrre up these Tormata 


Gencrc lized Geologic Section Por Der Gac Orn - County 


a ec mY en 


Quaternery : | 
Recont, =- alluvial deposits. » « « « +. = =a 40! 
Pletstocenge, -- glecial deposits. . f-s's ss sJ=aam 


Ordovicien: 
Cincinnatien, --. limestones, sn 
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GROUND WATER ie 


GToaciel drift and ‘alluvial deposits sre the Came 
sources of ground water in Dearborn County. Where flood 
pleins ere found slong strerms, ve licy trains or Othcr Guia 
wesh“mertsriols ©s. vcr ccs, OF “lluviel depos tts s. taa | 
arift of sufficient thickness occur, ground wr ter me 


developed’. Much “of the drift, is’ “tpo thin te conte iy Wee 

supplics. Shnllow wells dritied into fits Sede aa 

frequently developed for privetc supplies. A fcw springs 

are found in the county. Cisterns erc used “where ground Wakes 
a 


nnot be developcd, Where frrm houses ere locstéd Om aie 
lends ground wetcr is difficult to obtein, unless the el-cial 
apres Toirty “thick,” Whcre sipplics are developed in the, 
lowlands end wells ere drilled into alluviel deposits, the 
cheneces for sceruing vrourd wetcr cr: good, The Ordovicioms 


Sorete” comerstine of lime erones Tre ere a lving cescntd gil 
Pet Hie ( STAt tye Tmoervious.. Grou per 


= 


ey is fo.un@ 3 ae 
bul meny Of Moe Dine ee Sees CTC. Vege 


Mmestones 


bj 
dense. Solution chennels cre not os well developed fam 
The Mississippian limestones, however, joint planes end 


pedding planes permit circuletic oft of “ground Water. 7a 

meture dissection of this uplend erce, with decply incised 
strerems permits secepege from the uppermost streta, Grcund 
watcr is not highly developed in this county. The dceper 
formations such es the St. Peter have conte ined wetor unfit 
for cunsumption, so deeper drilling cannot solve the ground 
water problem, Fortunctely, the LTergcrcitics of the county 
ere locreted adjacent to thé Ohio end cen depend on tage 
stream- or adjacent volley Fiat aencsits. 


A well at Dillsboro reported fresh wetcr ct 79 fect | 
and highly minere lized wetcr at le2zo fcet. This letrver | 
horizon 18 thought to be the’ St.Peter sendstonce of Ordovieten| 
AGEs | 


eo 


ty of. Aurore? Tae 
T Service. Compeny, @ | 
ae pepemcstitt te ‘The supply! is obtained fromthe Olas | 
River end treeted by verious methods to insuré purity. 


ic wre fe DUT ey --(nooulr tion 4,072) A municipnl wetee 
SUpDLY CCl. Leo: ma -mtubular wells scrves the city of 


Lov 


Gewrenceburg. Three wells drilicd into alluvial grevcols 
procure wetcr «et depths from 60 to 70 fest. Bedrock is 
reported at lev feet, but no weter is obtcined from the 
bedrock, The wells crc six inches, cight inches end fourtcen 
Mmencs in diemcter. 


Greendele.-- (populrtion 1050) The town of Grecndele 
is supplicd water from four wells drilled into gerevels, The 
depth is given as 116 fect. Bcdrock is reported at 127 feet. 
The wells ere privetely owned. Production is estimated st 
1,000,000 gellons per day. 


West Harrison, -- (populetion 279) The town of West 
Harrison is supplied with weter from tubuler wells, Tho 
‘supply is privetely owned, 


Dillsboro. -- (population 502) The town of Dililsboro 
has no public weter supply. 


St leon, -- (Populetion 276) The town of St. *.con 
has no public water supply. 


Moores Hill. -- (populstién 349) The town of Moorcs 
Hill has no public wetcr supply. 
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DECATUR COUNTY 


GENERAL FEATURES 


. a ee a es 


rea 378 square miles Population 17,3508 (Census of 1930) 


Decatur County is located in southeastern Indiana the 
econd county west of the Ohio-Indiana State line, and the third 
ounty north of the Kentucky-Indiana State line. Greensburg is 
he county seate 


A small area of the northeastern portion of this.county is 
neluded in the Dearborn. Usland, ‘but most of the county is in- 
luded in the Muscatatuck Kegional Slopes The maximum elevation 
s 1050 feet above sea ievel, the minimum is 690°feet, thus 
iving a total maximum relief-of 340 Feet, The maximum local 
eljef is 140 feet. The Illinoian glaciation completely covered 
he county. The Wisconsin drift mantled the county in part. 
he last. drift margin extends from the very southwestern corner 
f the county to the northeastern corner, leaving about one-third 
f the area unglaciated by the Wisconsin. The-margin of the 
rift is shown by terminal moraines or the Shelbyville substage. 


‘Most ofthe surface drainage of Decatur County is accomplish- 
i by tributaries of the Hast Fork of.white Kiver, The north- 
estern part is drained by Big lat" Kock Creek, Little Flat Rock 
reek, and Clifty Creek. The central and southwestern portions 
re drained by Sand Creek and its tributaries. Muscatatuck Creck 
iseés in the southeastern part of the county and flows southwest- 
ards Salt -Creck originates in the northeastern portion of the 
sunty and flows to the whitewater River, 


In general the topography of the county is that of narrow, 
»vel creek valleys and high, irregularly dissected uplands, with 
1¢ hills rising 50 to 75 feet above the adjacent valleys. 


GEOLOGY 


The unconsolidated deposits of Decatur County consist of 
cial drift and alluvium. The thickness of the.drift is 
tually less than 50 feet, and at many places wells penetrate 
drock at 20 feet:or less. A few wells have recorded as much 
} 150 feet of drift.. Ancient valleys existed before the advent 
' the glaciers.: These valleys were filled which explains the 
Tying thickness of the drift, Also the old land surface was 
leven over which glaciers moved. . Many of the. bedrock irregu- 
rities date back to that pre-glacial topography. 

The outer limit’of the Wisconsin glacier is marked by a 
‘minal moraine, however, the moraine is not conspicuouse. The 
ry northwestern corner of the county is crossed by a moraine 
ich parallels the outer marginal moraine. Most of the drift 


deposits of the county consist of tille 


The bedrock formations of Decatur County are Silurian, 
Devonian and some inliers of Ordovician. Tho latter are OUGs 
cropping in some stream valleys in the southeastern part of the. 
county. They are exposed by downward cutting of streams. Ta 
Silurian strata occupy the eastern and southeastern por toms war 
the county. The remainder of the county is undcrlain by Devonia 
formations, chiefly limestones. ‘In the northwestern part: of meh 
county along the floors of stream vallcys occur some inliers, ar. 
Silurian. Deep cutting by the streams is responsible for these | 
OCCUrrences. e - oo 


Generalized. Geologic Section for becatur County 


Quaternary: . : 
Recent, -~ chiefly alluvial deposits, residual ie 
SOLLS 6 ioe Wile eet sero 4 Lee elits ep 
Pleistocene, -- glacial drift 6 6 «#0 «+ © « « » © OnTo0! 
Devonian: : : j nia hl a 
Middle Devonian, -- limestonesi%. edisia’ oe ote BORO 
Silurian: 
Louisville, -- bimestone ss oe eire wile wile eile wilde Ts) ae 
Waldron, om: SI Gitel ib. ©) G@ AS Cel al She Wi te od o& Set teehee 5— 10. 
Laurel, -<- limestone 6 se 6 e°8e) eel ete) ole Wa) ee 
Osgood,.-~- limestone and shale . « » «©» « es © @ 15= 20. 
Brassfield, -- limeston@s « « « « « 0 « « » * rs | 
Ordovician: 3 43 oe ae I 
Richmond, -- limestones and shales (Upper surface of sue | 
Ordovician of Indiana exposcd) « ¢ * « ‘lose 


° 
a 
e 
raw) 
i 
iS 


GROUND WATER 


ee 


Supplies of ground water may-be. obtained in Decatur County 
from either glacial drift or bedrock formations. The adrift Be | 
usually of sufficient thickness to be an aquifer and in mosum | 
places sand and gravel lenses are penetrated ‘in the drift. Man 
till wells do not furnish large supplies, so it is necessary to: 
penetrate bedrock or gravel beds in deeper till. © Se: | 


In the vicinity of Clarksburg and Kingstone, in the nombher 
part of the county, wells arc obtained at 20 to 40 foet in beds 
of sand and gravel. At Mechanicsburg, which is located on the - 
Tllinoian drift, wells secure water at 15 to 20 feet withouty | 
penetrating rock. At Greensburg many private wells obtain wate’ 
from the drift, near the base of the drift or even in bedrocks | 
The latter is penetrated at approximately 50 feet. At Westport 
wells in some cases enter rock at about 50 feet, but many obtal 
water in the drift. At Sardinia wells penetrate bedrock at 20° 
to 35 fcet. At Adams which is on the northwestern morainal bel 


ate 


‘ells obtain water in the drift, though bedrock is reportcd at 
epths varying from 20 to 50 feet. A thick section of drift was 
enetrated in the northwestern corner of the county in a gas 

ell boring. Rock was penctrated at 150 fect. Leverctt, in 
ater Supply Paper No. 26 gives the following log of the drift. 


at = LE I ee @ ;@.:@ e .«@ e eo -~@ * ) o e s e e 19% 
pand .« .« Ae OO Ds 8 HO ne 8 Sige Ges e668 6 8 ey Met 4% 
Blue till Aas oO Os Neate hoe <0Olp Oe US) 6p. 6, Se “> 6 - x0 be 
Ce SO eee eine 8 te ew we te ee) 6D 
Yellow Gill =@ e .¢e o.:e e e +e e -e e es ‘oe ‘ee -s 5! 
Oily blue clay, with fow pebbles «ws « ~@ « 16} 
Coarse gravel ‘pm 8, 4 « er “Parl em Jo Cee) ess Pee 15! 
Hard blue C214 e e eo a @) <e- te) “ew ‘tsi i) “Os ete e 2Ot 


Tones "6 ’"@ ‘e te --e -0 “© «6 2 ee 146! 


Water Supplies of Towns in Decatur County 


Greensburg. -- (population 5,702) The city of Greensburg. is 
urnisned water by the Indiana Water Works Company, a private 
Orporation., The water is obtained from 10 tubular wells which 
fees trom the limestones underlying glacial drift. The water 
@Werl is at 55 feet. Bedrock is penetrated at 45 feet. Two of 
W@yeetts are six inehes in diameter, five are eight inches, and 
meewere twelve inehes in diameter. The water pzrodably comes 
rom the Silurian limestones, which outerop in the creek less 
hal One mile southeast of Greensburg. The glacial drift waters 
ercolate downward into joint crevices and solution channels in 
he limcstoncs. Ail of this county is underlain by limestone 
ormations which adjacent to the drift are excellent aquifers~« 


Mylford. -- (population 152) No public watcr supply is 
eported ror the village of Milford. 


Ste Paul. -= (population 678) The town of St. Paul is 
urmished water from private wells. There is no public supply 
ccording to present information. 


Millhousen. == (population 162) The village of Millhousen 
aS no public water supply. 


Newpoint. -- (population 342) The village of Newpoint has 
0 public water supply. 


Westport. -- (population 657) The town of Westport has no 
ublig water Supply Private wells obtain water from the drift, 
r from bedrock which is penetrated about 30 fecte 
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GENERAL Pa TATURES 


Area 370" sQu are’ miles. . x Population 24,921, (Consus oe 1930) 
DeKalb Peavey is Sint He a in northeastern. ‘Thidiana, border~ 
ing the State of Ohie, and is the second county south of the 
Michi gan-Indiana State line. The maximum altitude in, the county 
ig I, 025 feet above sea level ard the minimum Vaw7 75 feet. This 
sives a maximum retvref. OF 250 feet. The me ximurn loce 1 re elief is 
100° poet. silage oF. : ‘J 
Dryer (106) secersbe me oe ot Be ple moments 
follows; ~ Hail) 52 ae ae 7 3 rs he 
Tr0ey Dryere ICT att Stone upon tre Géoloay Se TeKETE 


County, 16th Anrual Report, Irdisna Department of tablory and 
Natural History, 1e8¢ (1889), pp. 98-104, 


"The lowest poirt in the-county, at the southeast 
corner, is about 775 fest above sea level; the Fiehest, near 
thee morthwest correr, ras an elevation not far from 1000 feet, 
Between thdse limits the relief of the surface consists of 
three parallel ridges with. two intervening valleys, which: 
cross tre. county in.a direction nearly northea st ard Oe Be 
west. Itis as if: some. gigantic plow rad turned thre 
furrows, the northwesterr one being a 'back furrcw? aces 
up against another turred from tre opposite direction. To a 
certain extent this comparison 1s a simple’ statement of 
fact, but the whole fact 1S not quité so simple,:: Tre ‘Van 
Wert and Hicksville ridge, which marks tre shore lire of a 
body of water elsewrere described as Maumee Lave, tioucres 
the county at tre southeast corner. Between.that end -the 
St. déseph Kiver lies the first great ridcee, five miles 
wide dnd with. an. ‘elevation’ ‘at tre summit ‘of 76 feet above 
the Hichsville’ ridge, and of *60 feet above the river ght 
occupies the! township of Newvilié dnd portiors of- Concord 
and Stafford, West. of tre “SLs. ee eph” &-sec'ond sreat Fidze,. 
about ei*rt miles wide, océupies the ‘tomnsrips of Troy, 
Stafford, Wilmington, Jackson, one half of Union, ard tre 
great rare of Concord 4nd Frariklin, It 1s bounded on the 
west by the valley -of- Cedar Creek, and tre prolorgation of 
trat valley from tke northern part ‘of ‘Urion to’ Aldrich Lake. 
on tre north line of Franklin.’ The crest of this rams: 
within a mile or- ‘two of its western border, is about 12 
feet above the St, Joseph, 60 feat above Cedar Creek, peal 
Averages 65 feet hich er than. tre first: ridge. A trira 
ridge, still more. massive'ad elevated,” occupies tre town- 
ships of Fairfield, Smithfield, and tre greater part. of’ 
tichland, having its. waters shea near tre nort+western 
oorder of tre county and its longest slope in Noble 
Lagrange ard Steuben eountics. Its summit is. sink ch 
20wrere less tran 1,000 feet above. tre woes, and from ‘100 
feet to 150 feet above Cedar Crésk Valley. | - gore j 


"Th @ Mag oivty. bonder of this ‘ridge | can be’ Gatinctly 


L74 


tracedalong tre road from Hamilton, .St-ouben..County to 
Waterloo. On the road from Auburn to Corunna it 1s 
marked by a srarp rise at the. southwest corner of Section 
15, Richland, wrence it continues as a well defined bluff 
to tre soutrwest’ corner-of -Section <7, thence. southward = 
along Little Ca@dak Creek. Cedar Creck valley therefore 
jnercases. in width.from one-mile. at Aldrich Lake.. to, five, 
miles in Butler township.” “ahd iSbcouhen cal deen ee nr 


With the exeeptron of a small-area in. the extreme 
northwestern part of the county in which the drainage goes” — 
to Pigeon River, tre drainage of tre county is controlled by 
the St. Joseph River and its tributaries. Cedar Creek is a 


responsive for tre drainage of, «the-.western and large. part ; 
of tre central part of the courty. «a number of lakes are... 


present near tre head wators of tre streams. Among the 
largest lakes are fndian and Cedar Lakes: inthe: northwestern== 
portion and Rondy. Lave in. the southern..part of. the countye. .... 


cs 


_ GEOLOGY. 


The unconsolidsted deposits of DeKalb County consist. 
of alluvial materials along :the main streams and gilachal~ aa 
deposits which mantle ths entire:county. Also -some. of the.a3 
old lakes have besn filled with: muck and vegotation,. which | 
have caused the lakes tid become almost extincts.: — 

The glacial drift of DeKalb County is very thick 
averagires perhaps 250 to S00 :feot.: | : el a) ies) geet 


Dryer gives the following section from @-well drilled | 
for gas at Butler. ie <a CREE - sn ee 


Hard-pan (generally ebay )asi whe eo clare ae me oboe 
Gravel ’ard codrsersandioe sO) tos hassel ee a Pe eee 
Red quicksand © £2 Se 20 Te8 eS a PRR 2G we eee 40? 
Sl RO yay ch eladiandg badness ee 8 bee +, bt ee 
Cobble stones ‘and ‘boulders (ee me od re soe (bey te 


(Sg Total siae% seas theca) OR 


A well drilled at Waterloo:rad drift 365-foet, .one at Auburn — 
280 feat, one at Garrett:318 Teet.«: x ey pee RD ee ' 


Geverett “in Water Supply Paper Nos-2li has calleduy (3 aay 
attention to the eccurrenee of a‘sheet of till extending ) 
over"tke greater part of: tre county. -It occurs-at an average 
depth of 50 feet. Water is: seldom found in,large amounts if. 
this till sheet. Below the sheet, of»till, tre drift appears” 
to be very- largely sand’ and’ gravel.and yields: an unlimited | 
amount of water, Trere aro .many.narrow belts bordering the — 
valleys in wrich water may be obtained in eravel-or. sand ata. 
comparatively slight. depths. ERA rere +2 eee 


ely 


The bedrock formations: of DéKalb County are. entir 
s been 


conecaled below tre drift. From well records it ha 
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determined that strata of Mississippian (Borden) age underlie 
the drift in the northern part of the county and formetions of 
Devonian age underlie the drift in the southern one-third of 
the county. The bedrock surface was croded before. the 
deposition of the till so it is difficult to predict the | 
approximate thickness of the drift in any particular locality. 
A few preglecial stream channels are known and the drift is 
GHEE Bo PRU AE fie, FARES Males the Present Crainage 


Generalized Geologic Section for DeKalb County 


Cuaternary: 
eee G1luvyium, residual soils . « « « see « O-25! 
Pleistocene, -~ glacial deposits. . .+.,.-e« + «200-378! 


Mississippian: (not exposed at surface) at 
Borden,;;-- (determined from well.logs)..» «..« é,.. 0-300! 
Rockford, -- (limestone, not recognized by as Prenat oe 

ey RESIS See er ieriien uaites es seeks Ga. re 

Devonian: sus | | $e , ) “i 
New Albany, -- shale (determined from well logs). 100-150: 
(Believed to underlie drift in southern  — 

one=third of county) 


GROUND WATER | 


ogecunipetabeaeteeetieed 
—_ 


Surface supplies. -- The sources of surface water 
Supply in DeKal ounty are streams, lakes, springs, and’ 
from impounded waters in artificial reservoirs, lake 
supplies are limited to only a. few localities.. Many-of- the. 
streams are intermittent and only those fed by lakes or 
Springs have permanent supplies. Cedar Creek and the St. 
Joseph River. contain permanent supplies. , : 

Ground water. -- Ground water is fotind everywhere in 
the glacial drift in DeKalb Gounty. Some of the wells flow 
and in many wells water stanfis ‘near the surface. Water is 
found in wells at depths ranging from 20 to 240°feet into the 
lrift. The average depth of wells has been’ determined to be 
about 50 feet. The occurrence of a layer of till at about 
1 depth of 50 feet. will perhaps explain this average well 
lepth. In the clayey till water is seldom'found in large 
mounts, so it is necéssary to penetrate the sandy layers of 
sravel underlying the till. ; 


| The rock formations which underlie the drift. in DeKalb 
unty are not aquifers. The formations: have been determined 
0 be Devonian shales and Mississippian (Borden): siltstones 
ind shales. Both of these series are relatively impervious 
nd will not yield ground water. There are no available 
‘ecords of the quality of waters in deeper strata. The 
‘evonian limestoneS and Silurian limestones ‘should bea bie 
iotable waters as the county is not far removed from the area 
here these water-bearing strata are in immediate contact 


Ls 


| . a) | 
with the drift. Another important factor to be considered is 
that the strata of DeKalb County are Located northeast of the 
Cincinnati Arch and are dipping toward the Michigan sedimentary 
and structural basin. This basin has been in existence for aa 
geological epochs and ground wator does not circulate, but on 
the contrary stagnates and becomes brackish or salty. It is 
possible that this reaction would cause the Devonian Limestone 
and Silurian limestone waters to be unfit for use, A test weal 
ig the only method known to ascertain the qualivy of the 
deeper waterss A few. wells have been drilled for oil and 
gas, however; 'no records: scom to be available concerning the 
quality of water in the deeper horizons, The Trenton 
formation, believed to hmve been penetrated at Garrett at 1980 
féet is reported to bear salt water. 


Water Supplies of Towns in Dekalb Coumipee ia 


’ Auburn. -- (population 5,088) The city of Auburn “has” 
a municipal water department which obtains a supply from 10 
wells drilled into the gravels of the glacial drift. The 
wells are 10 inch wells and are estimated to produce 1,000,000 . 
galions of, water ‘per daye No variation in supply. has. been _ 
noted with the seasons and the general character of the water 
is excellent. Sa wenieitg Lage : 

Butlers. a (population 1,643) The city of Butler ae 
furnished water by a privately owned group of five wellag 
drilled into the drift, depth unknown. Water is reported w0 
rise within 16 feet of the curb. 

Waterloo. -- (population 1,244). The town of Waterloo. 
is supplied water from two wells, privately owned. The water 
level is reported at 30 feete ~ > ah: 

: : 3 : “2 ee 

St. Joew (population 467) The town of St. Joe has --. 
no public water supply. Private wells obtain water from them: | 
glacial drift. ae ae: ‘i. oe 


Altona. -- “(population 342) The town of Altona has no 
public water supply. ‘Private wells obtain water from the drifi 


Garrett. .-- (population 4,428) The city of Garrett 
nas its own water system... Nine wells drilled into the glactal 
drift furnish the water. The wells..are cGight and ten inch” | 
wells, Water stands within 11 feet of the surface. 


Corunnae -- (population 268) The town of Corunna has 
no public water supply. Private wells obtaining water from 
the drift ‘are “in wuses 


Ashleye"-- (population 625; 336 -in DeKalb, 287 in 
Steuben) the, town of Ashley has no public water supply. 
Private supplies are obtained from.the drifte 


bad 


Typical Wells of DeKalb County 


Location Depth Quality Quantity Forma tion Construction 
T33NeRL2E 
Sece 4 150-230" Hard Good Gravel Drilled 
SoC 6. 26 40! it a v 
T34N-R12E 
SOC. 4 110! tt tt rh) ? 
Sec. 9 Sinn: 60? 1? v tt wt 
T35N-R12E 
Wace 2° 110? W tt tt Yt 
TSO5N-RLSE 
Sec. 17 Bot! 1) +8 i ? 
Sec. OL | 6QO! t! st 1? 1? 
TS4N-R1L4E 
Sec. 5 43! : e ” Driven 
Sec, 11. 110! . 0 a Drilled 
TSDN=-R1L4E / 
Sea, 4 805100! ih} ft vt tt 
Seb. 25 Ao! {Y it {! {t 
T34N=@-RILSE 
Sece 34 S58 -nSoft ii : Drilled 
Sec. e4 50! ra] tt 7 i! ? 
SeCe oy 45% it v i! 1? 
Sec. 29 45? % " it tt 
T34N"RL3SE 
Sec. 19. 60! ? +9] ft ? 
Sac... 24 10" .15! , Fair " Driven 
Sec. 25. jt Good Drilled 
Sees 25 eg? " " tt " 
Sec. 1L9 40! it it i v 
Sec. 25 241 {! W 1? in] 
Sec. 19 4ot {? it {t 1? 
[T35N=RL5E 
Sece 6 20! : , 2 Driven 
bec, 6 B4!% o Drilled 
Sec, 6 120% tt tt t tt 
Sece 6 90! : . M Average Depth 
mec, 6 40-50% Drilled=SteJoe 
(Shallow wells have poor supply) 

[S5N=R14E 
SEC. 16 Bo hate rt Good Gravel 
Sec. 16 56! i ‘ Drilled 
Sec, 16 74% hy 1! oT 1? 
P33N-R12E 
Sec. 1A: 30% 1} 1 1? t 
Sec. 23. 3ot ! tt +0 in] 
sec. 13 Flowing Wells ‘ " 
Sess 15) 

16) 50! " iy " tt 
Sec, On 40 1M tt YW tt 
Séc,. 16) 


ay) 50° iv vy it 
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GENERAL FEATURES 


ee 


ee ee 


jea 392 square miles. .. Population. 67,270 (censhs of 1930)" 


| *Delaware County is located in east-central Indiana... I1t is 

e second county west of the Ohio#Indiana.State lune and the 
xth county south of the Michigan-indiana ‘State. linee It is also 
Je sixth county north of the Kentucky-Indiana State line. 


, 


_ Whe maximum alt Artes of the ey es ee 9075 feet above sea, 
id the minimum is 865, feet above sea level, thus giving a total 
ximum relief of 210 feet. The maximum local relief is approx- 
jabely 80 feet. The entire county is included in the Tipton 
lee an area. The northeastern corner of the county is‘- 
jvered by a moraine. Another moraine trends eastwest across 

fe central part of the county and the southeastern corner is 
ycupied by a heavy morainal. deposit The western half of ° 
Jlaware County is a ‘ge iepond Stale fee Plain, also the central 
rtion, though the stream courses scresent broken areas. In the 
scinity of Muncie are Found some sharp gravelly knolls and an 
Iker of considerable prominence near Royerton. A number of 
més or rounded hills of gravel are located in the area Letween 
ineie and Granville and Smithfield. 


| “Two main drainage lines cross Delaware County. The Kast 
irk Of White River crosses the south-central portion of the 
lunty and the Mississinewa. River crosses the northeastern portion: 
‘usnern tributaries of White River which collect the surface 

itera Of the sovythern part ofthe county are, in order from east 

| West: Ditty Creek, Bell Creek,Prairie Creek, and Stony Creek, 
Irthern branches of this stream are Big Pipe, Kilbuclc:and Mud 
Yeekse Pine Creek flows northward into the jlississinewa Kiver 


if 
4 


| 
| 


GEOLOGY 


> 


The unconsolidated deposits:of Delaware County. consist of 
iluvium and glacial debris. The alluvial deposits are found 
iong White River, Mississinewa River, and the other main tri- 
itary streams. The glacial deposits cover the entire county 

id vary in thickness from 20 feet upward, An average of the 
jicknesses of drift penetrated in 16 wells drilled for oil 
lattered in various townships showed 54 feet of drift. It is 
‘finitely known that certain preglacial channels scoured out 
‘Lleys. These valleys now contain greater thicknesses of drift. 


| The formations underlying the glacial drift in Delaware 

unty are of Silurian age. The Niagaran limestones outcrop at 
\merous places in this county. The exposures are confinéd 

iefly to the valleys of the Mississinewa and White riverse 

.¢ Huntington dolomite is believed to underlie the drift along 
© @astern margin of the county. The Liston CUrcek limestone 


LY? es 
3s the bedrock over the remainder of the county with outcrops of 
Mississinewa shale along White Kiver from a few miles east of 

Yorktown to the western boundary of the countys a 


Generalized Geologic Section for Delaware County - 


ee 


Quaternary: oe . 
Recent, -- chiefly alluvial deposits »« + . s+ « » O- 253 
Pleistocene, ~- glacial déposits »« « + ee « « » O-1L50! 

Silurian: a wal 

Huntington, -- dolomite (May underlie drift in 

eastern part of county, 

but: not exposed): sors whee . 

Liston Creek, a Limestone C2 Feryrtes: ot cea le) Pie eh eee 20- as 

fississinewa, -- shale « s «+ e:e + » + « © «© e(thickness 

3 : unknown) 


‘iW 


Ordovician: 
(No outcropse Reported from we li records) 


GROUND . WATER. 


ee eee 
' = ee me ee 


Supplies of. ground water may be obtained «in Delaware Count; 
from either deep or shallow sources, Artosian waters oceur im. 
the Pleistocene deposits and in somé of the deeper bedrock hopi 
Wells are ordinarily obtained at depths of 20. or 30 feet, either 
in gravelly deposits near the base of the drift or in the upper 
part of the limestone. Usually it is not necessary to sink dee! 
wells to secure cnough water for private supplies. . Near Wheel 
sn the northern part of the county, wells are frequently drible 
to depths of 50 feet without entering rock, At Muncie, Shidelei 
and Eaton, wells enter rock at 15 to 2o feet, At Daleville» the | 
dvigt i6 25 Leet, bUL Welle sre obtained in sand below the tae 1 | 
“at. 12.%0 30 fect, Re | bie 
3 | 
The Liston Creek limestone of Silurian age is the bedrock © 
formation over most of Delaware County and is the chief bedrock | 
aquifer. The upver surface where exposed to the drift is quite 
porous and with joint and bedding planes together with solution 
channels is capable of holding enormous quantitics of watere A 
the Mississinewa shale which underlies the Liston Creek is rath! 
impervious, which fact explains the retention of water in Gime. | 
Liston Creek Limestone. The bedrock formations of this county | 
to the eastward, . Low | 3 


Delaware County has experienced considerable drilling for. 
oil and gas since 1886. The producing horizon is known as the | 
upper portion of the Trenton of the Ordovician. This horizon | 
usually bears salt water, so deep wells will bear water unfiG | 
for usée The Trenton waters were artesian and in many instance 
rose in the drilled wells to pellute fresh water strata higher | 
in the geologic column. Improper casing and plugging of welis | 
assisted in the pollution, In recent years this trouble has | 
about disappeared and for the most part the Silurian strata bee 
potable waters everywhere in the countye | 
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When first settled Delaware County had considerable swamp 
weas, showing that the water table was high. In recent years 
rtificai drainage has removed the water with a consequent 
owering of the water table. 


Water Supplies of Towns in_ Delaware County 


Muncie. -- (population 46,548) The city of Muncie is 
urnished water by the Muncie water works Company, a private 
orporation. They have eighteen wells which are reported to be 
roducing water from becding planes in limestone rock. In 
G@ation a portion of the supply is taken from the west Fork of 
hite Kiver and treated chemically for use, 


Alban - (population 1,413) The town of Albany is 
upplied Pate ae tubular wells, by private owners ship. 


Selma. -- (population 344) The town of Selma has no public 
ater ly, 


Yorktown. -- (population 909) The town of Yorktown is 
upplied water from tubular wells, privately owned, 


Eaton. -- (population 1,273) The town of Eaton owns its 
ater supply, which is obtained from tubular wells. 


Gastons -- (population 654) The town of Gaston has no 
yblic water Biepliat 


Typical Wells of Delaware County 


cation Depth Quality Quantity Formation Construction 
LON-R OE ; 

sa, 3 2ot Hard Good Gravel Driven 

3ec. 22 30! ? e * Driven-Cross 
20N-R OE Road 
sec. 6G 100! “s ¥y Limestone Drilled 

6G. 17 20! a . Gravel Driven 

366. 27 Old Gas Well " " Limestone Drilled-Yorktown 
21N-ROE 

6c. 15 150! u Ht Gravel Driven 

-2N-ROE 

ec. 34 60! " at s, Driven-Gaston 
eC. 56 20- 30! " " Driven 

-IN-RLOE 

eC. 2 60! ’ a Limestone Drilled-Shideler 
ee 4 i15- 25! ’ a Gravel Driven 

-IN-R11E . 

Sec. 23 150-200! " Limestone Drilled 

eC. 28 33! e - Gravel Driven=-DeSoto 
ON-RLIE 

ec. 14 50- 75! . : 2 Drilled 

ee. 26 20! , " a Driven 

-9N-R1OE 

eC. 16 90! a . ie Drilled 

Ce 35 DOr " xs s Driven 


- 


pre oy Seek 
2 PS tak 4% 


Mi neste op NN iba poser: 


aN > « 


+ 


5 
me 
hers een neers 


} 
| 
| 


ne 


eg ee. n= 


ike 


ee 


ne 


_ With the exception of the very northwestern corner, Dubois’ 
ounty is located within the driftless area of southern Indiana 
_considerable area in the northwestern part of the county was at 

ste 
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GENERAL FunTURES 
ge 4e7 square miles . “Population 20,553 (Census of 1930) 
| Te Dubois County is located in southwesterm Indiana. “It is the 
‘econd county north of :the Kentucky-Indiana’ State. line, and the 
hird county east of the’ Illinois-Indiana Stete Tine. Jasper is 
he ee. 


PounLy seat. 


= 


time a glacial lake bed, thus a fairly level topography exi 


oday. A few hills of preglacial origin rise above the general 
evel, though most of the area.is--mantléd with alluvial and 
lacial sediments, In" general the topogravhy of Dubois County is 
Cpe Proken, especialiy in the eastern portion, Where tiie hills 
ise 75 to <00 feet above the valleys. This. same condition pre~ 
ails in the southwestern vart of the county, though the hills 
ave more gentle slopes, ~ High Dilla, harrow-winding ridges and 
teep bluffs with rock exposures in the eastern and southern 
ortions of-the- county, with. level plains and rolling uplands, 
haracterize the topography ofthe county." . 


Drainage. -- The Patoka River and its. tributaries gather the 
_ =e a) 


apface waters from a large part of Lubois County. This stream 
omtains, many short meanders. and the movement of the water is 


=) 


low. Its southern and eastern branches.are responsible for the 
irainage of that portion .of the ¢otnty iying south and east of 
1mat stream. Some small tributaries of Little Pigeon Creek, 
elibutary of the Ohio, drain a small area of the southwestern 
petion of the county. Anderson’ River"has’ some smell branches 
eaining a small area in the southeastern portion of the county. 


€ 
cA 


‘Tew short branches of the Last rork Of white Niver drafn the 
-rthwestern part of the county. The Hast fork of White Kiver. is 
1¢ Morth boundary of the county for about 15 miles | 


~= 1} 
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GEOLOGY 


The unconsolidated deposits of Vubsis County consist of 


-luvial materials in the Patoka and white River bottoms, the 
-acial sediments belonging chiefly to the part of the old glacial 


in the northwestern part of the county: and to the till found 


' Highér elevations between the white River. bottoms. and the 
toka Lake plain. In addition residual 


1 materials ‘have accumulat- 


a8 48 result of weathering and disintegration of the underlying 
/MmMations. There are considerable areas of level land along the 


ae 


lurses of streams in Dubois County due to the damming of the 
reams by the ice front in glaciel times and tne deposition of 


Sediments in the laked portion. In these areas the 
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construction of aitenes Pos ie... obnry ing away of the accumulate 
surface waters has eae saiatnbecadiiaka es seis 3 # 


The bedrouk forma: Ronee of Dubois ee consist of strata 
of Mississipoian and Pennsylvanian ages Some.of ‘the Chester 
formations of Mississiodian age outcrop on-the. eastern edge Of 
the county, however, occupy only a narrow belt. A’ few inliers 
of Chester occur within the area of.the Pennsylvanian outcrop 
farther westward, but are exposed in areas, Lov to oer eae Lye 


The Pottsville Series. of the Pennsylvanian underlie most of 
Dubois County. ‘The overlying Allegheny Series are found in a 
pelt about four miles in width-along the western margin of the | 
county. The Allegheny Series: 0c cupy about 80: square miles. | 


The Pennsylvanian pL eaeeeeamenes of. wah so sane eB ‘sand= 
stones, and clayse The Mansfield aphcayony s which is the: -basal 


. a is! ‘ + “ya as = ore 
- ani hea exe} 1) yen ukstst Fate se Te er =e piges 
a a BE wg 2 


“portion ce ale, 
in Dubois vountye 


\ Aaeioas: 4h ae ‘ 
eS een a yu a Mh aoc ATA SS hi Mid sd 5 at 


Generalized doologic | Sect 3B on for Dubois County 


ee ee i + rs 


Quaternary: ; : , 
Recent, -- chiefly alluvium enemy | 
Peis ieoene, --.glacial drift, lacustrine. Se 

3 ee = ae bis deposits. * ode eee ae ow ee ‘ QO- 5 

Pennsylvanhant . 0 e060 e's 8 © 0 6 * 6-0 « «7 

Allegheny, --. sha ae 5, coals, gandstone,)..° | 


: a oie patseee CLAYS » 6 0s «n° sone apt 
Pottsville, -- grates e als, ~sandsto ones, clays . 400" 
Migesesi pple: oe ee ms ee Ce ne | 
este. a ee ee Sr ak aps oe be. Bite . eS | 
Meramec, Osage, Ki nde nes a (Not exposed) -2—* ©" me 
Devonian: (Not exposed at surface). Recorni zed in” 7 a | 


well logs... Pe at WORRY eee eee | _ oo © eo. 6. ee o 2 oi, 


GROU! ae - WATER 


There are five incoroorated cities and towns in Dubois. 
County, Two of these obtain municipal weter- supplies from im 
pounding reservoirs and one from the Patoka-River, the other 


have mo public water supplies .. This. gives sone ind ication OL :: 
the water situation in this - county insofar eas securing, public. | 
supplies. is concerned.: Only the northwestern. corner of the@yes: - 
county is within the glaciated: area. .Tais glaciated portion. is 
largely in the valley flat along shite Miver. dee ae area Lt 
this county was at one time an aia elae Le Lolakéer-pede and ground: 
water is piece captape to obtain. De Ae: lia C stra ine depo sitse. | 

Many private we ie. mn the county obtain water: [Prom we ola. | 
The Pennsylvanian formations usually contain ground waver a. | 
most areas, though in some areas the water is mineralizedequaen 
Mansficld sandstone underlies most of this county and where — 
penetrated has furnished potablo water. 
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Logan (107) .ives the following log of a well drilled in 


a 


Logan, W. N., The Subd-Surfeace Strate of Indiana, Pub- 
@teacvion No. 108, Dept. of Conservation, State of Indiana, 


1951, pe 122. ene mecca sheates ool nee | ‘ 
» township. 1 North, norge 4 west, knowm as the 
Kellerville oil well. . Surface El.ovation 600 feety 


SBUriacc., CP etatse. BOLE ey 6 YO) oc, eS AOY ek 8m (6 co OlbO Lot 
MUM, Us os 6 «3 <6 Go ge 8 OD! 
Shale, blue, Sonn Ori De® 0 6 a. “a se sgleet >= se oe 80+ 
Limestone. me 6 Oo Se OG Re en eh: Maso) Oat 90> 
Sena | eas a ae ° °o © a “er “eh Verio’ “a “» 120 
Limestone, SEU Eien ee, MORE welts 1.30 
Sha cee blue. ° ‘e e e ° < se 9 2 o vo € s © o 175 
Limestone, ee sarees. e) 90N 5 ex sk os ee 190 
meee Lore, Tardgyey .) ys ¢ OE PSO ae 195 
Shale, Hie .. @ ° ee 6 ° ¢ o &e ts © g Pattie 
Limestone, white sandy S wa oO, SY OITA fie, 208 
Pee ene y Nort. tO Ip ne gh es up wy 269 
Meer ay Simao long. s « «se. a ee Ma 505 
MOON ee a se ee tw wn ek lk el 599 
Shale, BOI. oe (8 Sa 8. © Se Re te Co 8 ata O75 
pers Lene, Soft WAPERO ~ivegioicey ts poet, 406 
Limestone, Bray s hard, ie 6 7 La! e. 4 ec 8 e 6 420 
pHale. s € °% e €y 6. 82 we Oe hs Sela A ic Lave 455 
Limestone ‘ é.° 0. @ e e e ©: ¢€ a 9 3 ° ° © 0 468 
Shalc, BIE CINIY: Fas, a SIG. Os 2 6.8 Se. ee. Le 485 
Limestone, BUTE CaD Foe SLL od) ee, eoTants 506 
Shalo; “bluce ee Qreyis we. le lalla el el a2. 8 081 
Sandstone SAY oe ee e e ry ° ie roeney > e r) ® oO 556 
mre corer stat Oe ee a Se Se PY 948 
OM ee es we 961 
Meer cone ny gray sand .'- . » + s« a. 8 « 976 
een OE Ee as ge we oe Eg gy hhc cae 
Shale, limy e ® @ s e e 9 o 7) 2 es o ° so e LoOeh 
Pere rye AMES. APO oly L104 
Sandstone, WETTER +a gs ot. 8 6 S G Ve ce we ¢ Pies 
Limestone, Bray, sandy or “erie. & ia ‘eo «|e 6" TtC6 
Sands tone, white-WA LM 4 6 ©, © eS of Se Le 1156 
Limestono, Wile LOy eee 6 on be ee 8 Lig 
Limestone, hard So t © «Sy eC 6 8 le SO US 1216 
Limestone, Sand S95. 8! OL 146)/'O- 6. & @. oe we & L226 
Shell, hard . e402 ep (a ie (ee @. ia) ‘ore, ¢ “6 Ss @ “© HOSs 

Pamestone, hardy sandy, WATER. « « « »« ©. 126. 

es Vy: PO Ky. es ety ote witaliia. tw ec Lou 

eee GON PCR, DAV ew a op el BY ase ce L520 
Ber oocone, eray, Sandys, « © ss * 2 « 6 13608 
ea SRE SATS VARS lig) ies!” ly te > MA) wh ioe 13°70 
Shale, Bray ai? See de, ee? fog ee “eo ete te et 150%) 
Sandstone, Petey Sel od: Wiel te 22 es a a cao ko LOLS 
Shale, Bee Ak 6 hi tes SE ae oor ce te wt es @ L540 
Cs) ONT a, is Gl gk Qk he acm) be wwe Lo35 
Shale, OT ae eo a ee a a ee a °° Lo6é 

Shale, Dlack « Soke" 6) Vay) pet ice. Ue te. Fete of ee to de 15/7 

eeewery Diet, . «5s ) ee eb et ee Le’ 
Limestone Ry ea 0) Pea ey eal oe a: 6 we es “| a we 1925 
Total Depth 1925 
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“TH Enis well there-were recognized.-.at.least. “ae water Demet 
haat ae ii a Bethe: Or iL ling, NG for oil and gas, Unioge | 
a string of casing is run to shut off cach flow of water when® | 
penetrated, or unless the water raises Bie ye in. the Nowa | 
all the water-bearing strata are not recognized. No records wer 
kept as.to the quality of tue waters. t4 


eee er A RS SS LL ER 
‘ | 


Water Suppiies: of - Towns in -Dubots County 


*B 005) ‘One Mepare gee ‘Jagper. owns : 
ne source of water is _the Patoka- 


\ 
« 


Jasper. — - (popula ition 
its Water supply systom. 17 
River. A.complete~ treating SxS US ti aS operation. a a 


Holland. -- ees ation 323) “The town of ‘Hollend ‘hee no 
pub ie” water supply. lt is lece ted 1 ole eegH thes gtern part of 
ihe: county, on strata of the All¢gheng. ‘series. trata of 
Pottsville age ‘Outerop- “An Pokeborry Creek y MB reiaiso west of 


the ROW Se as Wee. 9. 5enOtepe ee 


: “Ferdirfand. -- (population g46) ‘Toe ‘town of. Ferdinand ob- 
tains- ~water er from ‘a municipaily, ‘owned res eEv ol esas é | | 


- Birdsé yes, -- (population 366) . Tho. town of. Birdseye has no 
publi “water supply. _ . Pepe er ee ee rene 


Huntingburg. -- (population Sy 5440). The okty. of Hunt ingbur, 
owns a surface reservoir from which the public WEbEE supply is. 
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GENBEAL  PLATURES 
rea 462 square miles Population 68,875 (Census of 1930)” 


Elkhart County is in extreme northern Indiana on the 
lichigan-State line. It is-tae third county west of the Ohio- 
ndiana State line and the fif'h county east of the filinois—+s 
mdiana State line, Goshen is tre ecounty-seat. : | 


Elkhart County has a topogvephy of gréat diversity. : The 
aximum relief of the county ‘s 5:5 feét. ‘The ‘maximim Iocal ~ 
elief is ec5 feet. The altituces :1n thé éounty “range from.710 
eet to 1,025 feet above sea level. The drainage of Elkhart 
ounty is controlled by St. Joseph Xtiver and its tributaries. 
he St. Joseph enters the county from the ‘north, near Bristol, | 
nd, flows somewhat south of west as far as Kikhart, then turns” 
est and leaves the county. The river occupies a rather wide 
lluvial valley, however, the immediate river channel is narrov 
nd constricted. Baugo Creek, a southern tributary of the 8t. 
oseph River drains the south estern part of the county. Elkhart 
iver flows across the county from southeast to northwest and 
oins the St. Joseph at Elkhart. Little Elkhart River drains a 
ortion of the eastern ‘part of the «county.’: Yellow Creek piseg oo: 
n Yellow Pong and flows northward to join“the Blkhart River | ; 
Outh of Elkhart. The southeastern part ‘of the county is draided 
y Solomons Creek. The northern part of the county’ has Christiana 
reek and other small creeks draining directly ‘into the St. Joseph 
LVELre 


_ Along the ‘river ‘valleys ‘the’-county is‘ low, This. is ex © : 
2¢ially true north of the St. Joseph River. .The low flat area {+ 
xtends to the Michigan line. There are several small lakes in 
ais county. They are kettle lakes and o¢cusy depressions -in the 
oraines. Boss a GRE: UGDIS 90° il Slot es paetaier * 


GEOLOGY: 2 3 


The unconsolidated deposits of KlkHart County consist of 
-luvium along the valley flats of the several streams, outwash 
‘ain deposits, terminal moraines and ordinary till. ATl OL ths. . 
bunty has been glaciated, however, a considerable portion of it 
ts been modified by water action as the flaciers récedudes ote 
»seph River has an alluvial valley flat} 3°to 5 miles in width, — 
-$0 the Elkhart Hiver has abundant alluvial deposits bordering * 
le stream. Over half of this county is occupied by, terminal ' 
‘raines. The area adjoining the moraines’on' the north, and ~~ | 
uth of the alluvial valley flats 1s mantled with outivash plain: 
‘posits. The material has been moved out from the parent drift, 
© glacial drift varies from 100 to 200 f66t in thickness,  °** ° 
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The bedrock strata of Hikhart which immediately underlie th 
glacial drift convisizor Mississippian system: vocks, with perhaps 
about 20 square miles in the very southwestern corner of the 
county underlain by Devonian shaics. 


The following is the general crder of the deposits at 
Elkhart, down to the Devonian iimestore: 


eas ee Ot : No nt ies 
Soi bs: @ e+e #6, 42 .+ a He e at La. Me s * ‘ @ ¢ a he Se 
Sand ‘and era vel We BiOe ieee Men ee ee ‘ et ee a BoRy ap ok O4 a 


Blue clay CTith). e e e 3 o ° oo & a- 3 5 G “ o) 2a lee : 


) 

) 
7 ZB 

D) o S ) > eae ws Cro ye 


Gray shale he Se. HS Le 48 ee Heys Oo “an 
Devonian shale e e e es ¢e 6 e (7 e Lo € re} . 4 a rt 7 a e 6 Gag = ict . noe ae 
Devonian limestone ie oS of, i 


The Mississippian (Borden group: formations underlie the =. 
glacial deposits. . , oe 8, 
GROUND WATE 


ee ee ee 


ee a 


The alluvial deposits of Elkhart County have considcrablo 
area and are of great importance as aquifcrs. The alluvial aa 
of the Ste Joseph River is from 3 to 5 miles in width. Elkhare | 
River also has a wide valley flats Good flows of water are |) | 
usually obtained at shallow depths in the alluviom and 1t is not 
necessary to penetrate the underlying glacial ciaye.. _ 

: : | 
The moraines have a greater surface area than any other typ 
of deposits in Elkhart County. Water is usually fairly easy to 
obtain from the morainal arease oe | 

The outwash plain deposits usually contain an abundance of 
water, Which can be obtained at shallow depths. ea | 


The till contains water, however, the clayey portions do 
not transmit water readily. Wells of large diameter are | 
necessary if the supplies are to be sufficient for heavy demand: 
for farm or household use. 


The bedrock strata of Elkhart County, consisting of Borden 
siltstones and shales, together with the New Albany shale are | 
not aquifers. They contain water but will not supply water in 
quantities demanded by the average welt users ty many. cases tht 
water from these formations is salty or otherwise unfit for use 
It is likely that decper wells which would penetrate the Déevonti 
limestones would obtain potable supplies of water in sufficient 
quantitics. Frequently a well which obtains water from a” deene!, 
horizon will supply sufficient water for a domestic supply or 
farm supply, but not sufficient water for a public supply. It 
also a fact that one individual or private owner cannot afford 


7) 
asi 


H 


| 
, 
|: 
| 
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irill such a dcep well, whereas a muncipality can mect the 
pequired expenditure, but cannot ‘expect: to obtain: water in - 
urficient volume, ‘In cither ¢asé the deep supply is impractical. 


Water Supplics of ‘towns in Elkhart County 


Elkhart. <- (population 32 94g)" The Elkhart City wleter 
iorks obtains a water supply from ten wells, The following summary 
as been given by Mr. J. HX. Stephonson, Superintendent’ of thé 


x 


ity Water works.. 


ell Diameter’ Depth Date: In~: Type ombeng.: oltiolgevcrp.s 
Oe Been elle. Gate Baker seer Sik ait Ceone 
fey 2814" tiles ecttl-S Veen: DS...) 1,000,000 G.P.D. 
ee 59% Pi 4os pal BOy, .S  Die s. 2,500,000--GiPo- 
j 3016" eee. Ose ewe 19 00,000-G. FD 
a 41! 28! LOGt Dag To reinforce No. 2% 
, 2518" 1ST" hQOF ys. Dug fut, Peinfomce No. 3 

j 16 | tien of Tae Drilled 1,500,000 €.P.B-- 
MG@Oriin . 0 45% 1997. “Heilica— 1,440,000. G.P.D 

‘ ah 45! 1927 Drilled 1,500,000 G.P.D 

. Saad a7). 91927 | Drilled .1,500,000 G.P.D 

é co 5et 1927 Drilled 1,500;000-GR,D-.. 


-The St. Josep River flows in a broad valley of. albuviamy os. 


fe Wicinity-of ‘bass County, Michigan, This outvash plain... 


pproximatecly 50 fect of- sand and gravel abovesthe glacial Clays. 
ther wells drilled north of the St, Joscph River find a.similar 
s¢ction and get an abundance of- water. astaet hee 
_ Mr, Stephenson is quoted as follows: 
"With rcfcrence to the probable lowering of the “grotnda” 
water level in this vicinity, will state that we do not 
belacsve that such lowering has occurred. * From’a study of 
the, geological formations, in which our wells located, et. 
secms improbable that such could’ occur. The five dug wells 
installed a number of ycars ago, as listed in the foregoing 
sheet, wore spaced an avérage distance of* 250. fect apart,.. 
and during peak periods of water’ consumption, during. the 
hot summer months, the draw down on these’ wolls was vor 
‘scrious, and from the close spacing, a great deal of inter+« 
ference betwecn the suction wells was evident, Tho test of 
‘the four now drilled concrete welis, installed during 
(1927, “showed practically no interference, ~At the rate of 
+#,500,000 gallons por day pympage from tHrec of these wells, 
pumpage being coincident, the cone of depression from 
measuring points cstablished at’ fifty foot: intcervale in... 
line with the different wells, showed a dépression at the 
half way point of one and ono-half fect." 


Wells at Elkhart drilled into the glacial till undeti eseamae 
the alluvium obtain small quantities of water. The wells which 
‘pene tra te the gravels of the alluvium and drift obtain an 
abundance of waters : 


Goshen. -= (population 10,597) 
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4 
The city of Goshen obtains 


a municipal water supply from ten wells which. produce from the | 


coarse gravels. 


Middlebury. -- (population 656) 
tains a water supply from two wells, 8 inches ‘in diameter. 
are reported to be 118 feet in-depth. 


Bedrock is found .t 140 feet. — 


The town of Middlebury’ ob- 
Information was wanting: — 


concerning the producing horizon, but it is believed to be 
glacial AP aT Ga. NET apie Lea) MN 


Nappance. --, (population 2,957)... The town of Nappanee has — 
three drilled. wells, which ‘penetrate 160 féet into drift. water 
stands at 40 feet below the curb. ea: Oe a 


Bristo}. --. (population 699). Bristol is located in the 
34, Joseph River valley flat and the wells secure an abundance 0 


good water from 15 to 265 feet. 


Millersburg. = +(population 544) 


They report a never failing. suopr: 


The town of Millersburg 


43 situated on @ low moraine in the southeastern part of the _ 


county. 


the glacial gravels.” 


Qne weéll, eight-inches in diameter, supplies water fror 


Phe well. is.40 feet deep. The depth to 


bedrock is unknown as abundant supplies of potable water occur. 
im the drift. Seas a. 


wakarusa. == (population 973) 


._The town of Vakarusa obtains 


a public water supply from six wells drilled into glacial gravel 
Water stands-from 10 to.20 feet -below the curb. An abundant | 


supply is reported. 
in depth. : 


Location 


TS5N-R4E 


Sec. 124: 
. Beae dk 
Secs SG i 


TS5N-RSE 


SeCe. ae 
Secs 3 


Sede 0 
T35N-R6E 
Sec'é 26 


Sec. 27: 


pecs 4 
T35N-RVE 
Sec. 4 
5e6, ~6 


“wells‘in the town vary from 15 to .165 feet 


Tgpical Wells in Elkhart County 


Depth Quality Quantity Formation Constructio 
10-140! ~~. Hara Good -s..Gravel.1) Bae 
J. 65B0%-. (ila as salve b+ aime 1 ney ae 
SEO inoaa "bby oo Hobe dads. vided * 
10) + a t | oe rT] : n FS ; jet nhx a tar wt 
150-160 Meo M" hh ser, on 
Bi boarid °c or teak! " : ae ae 
c0dsihe nee immenh tome with | ae | 
Atoteme xotd Drilled | 
ae a) me) iim, y i Dive | 
hia ang et an 1 ci ae oS 


Location 


— Sece g 
| Sec. 1d 
Sec. 16 
| Ses 17 


Sec. 21 
Sec. 28 
T37N=-R7E 
Sec. 10 
| Sec. 15 
Sec. 18 


T3N-R6E 


Sec. 10SEZ 
Sec. lLOSWe 


Sece Re) 
TO7N-RSE 
sec. 14 
| See. 18 
| Pee Ol 


T36N-RSE 
| Sa. 83 
| meee 7 
T37N-R5E 
sec. 12 

Sec. 7 
ISYN-RSE 
Sece 4 
T36N-R6E 
Sec, 10 
T36N-R5E 
| pee OL 
T34N-R4E 
Sece 36 


I37N-R7E 
SeCe 10 


T38N-R6E 
~Sec. 26 
T36N-RVE 

Sec. 54 
TO8N-R6E 

Sec. 15 
TS7N-R5E 
/ S66, 25 
TS5N-R5E 

Sec. 2 


TS7N-R4E 
Sece 26 


TS5N-R4E 


ets 24 


Sec. EGY 


SEC. 18. 


Depth 


aor 
LOO! 
Oot 
75! 
oo! 
Zot 
1735! 
14! 


2O0=- 50% 
80! 
L18- 64! 


160! 
20! 
80! 


14! 
ee 
108! 
68! 
110! 


60=- 80! 
LOO! 


10- 20! 
1LO- 20! 


Zo=- 55! 


c4= 56! 


Quality Quant ity 


“Hara 
{i 


Medium 


Soft 


Hard 


Go od 
{? 


Abundant 


Abundant 


Hormation 


Gravel 
i 
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Construction 


Driven 
Drilled 
DPiven 
Drilled - 
briven ‘ 


Yai T let 
Jeliven, . 


Tt) Soa: 
Deilled 
Siven & 
Prilled 
Drilled 
Driven 
Dpialed 


Driven 
it 


Dug & Driven 
Dug & Driven 
Driited 


Driven & 
Drilled 


Driven & 
Drilled 


Dug & Driven 


Driven 


Driven & 
Drilled 


Driven & 
Drilled 


Driven & 
Drilled 
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CHEMIDAL ANALYSES OF ELKHART COUNTY WATERS (108) 
(Parts per million) 


ep) oO 
aves S Sl © ni 
C3 or 5 1 ad lo o at 
q oO al di 8 © OO] O S oO © oO ® aa 
1°) i Rae 2) 5 Mod | GAliard oH PAY We - 
or oo © nmfoo | § o1G o ui GO PH o % H4o 
+ an cq rd |B] O v4 WD erd | Qyort Oo fy ot Sad Oo an 
ay tO ol8) se) 13 oO UVDiri sd el Hho pd re p 
Oo O ce Oo Ore OB Pe gio ag [od AB fd fe) Ss) 
fe) P| Amos | Yin sy ) coe 9 Bias oes = Oo HH 
Elkhart 3 sie 25 { O,1 2000 2 B34 
Elkhart iss 10 | 0.5 re 12 P2182 9.8 2.0 pols. ¢. 221 
Elkhart ae 11 SSit12 1 Sa .40 254 
Elkhart 2.10 19 4,71 129 Bo tee Be oo 
Elkhart oF 18 | 8,8/132 41 3,98? GO0Te 
Elkhart jae 18 Spied OA 2S at ss 
Elkhar t ee 17 2,0) 116 Pe Pseo 
Elthart 1.5 20 6451185 18: BB a 60 
Elkhart 1.2 18 |76,8]132 ye eee 
Elkhart i] 250) 116.0) 157 7S |. 25 
Elkhart A 19 4.21141 12 } 4.5 
Elkhart cee | 20 ee 148 26 |] 7.9 
Goshen 138 55] 19 2,'9/ 118 16 | 435, £40 
Goshen 2.9 67} 22 oor 14l-4 18 | 3.8] 4,5 
Goshen PB fe OFA S 4 50} 21 ! 8,2; 11 {198/15 |"1.8{ Tr. 240 
Goshen Ol Hy 19-4) } | O.723or 66.1 “Vi he 7 soo) 2 370 
Goshen Ss | 28 | | 20 | 3341 564 see ae S 4 
Millersburg goo bo tos) ‘se 10 {30646 | 20} 8,0 },00 9 484 
Nappanee 1,00 ; |76} 36 . {36546 | 28] .30}.00 2} 380 
New Paris 10 | I|s9f 30 .O | 263) 101] 260] 6.00}..00 4 412 
Wakarusa a S52 


L018 ATS) 2? O29 DOT 124 0108 


Soe 


(108) From Water-Supply paper No. 254, p, 109. 
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2EPORT ON EXAMINATION OF WATER SUPPLIES, ELKHART, INDIANA 


January. 16, 


water” Pron. SG hiy. Yells , 


Elkhart iundea pod Sense 


| MINERAL SUBST NCES” ; 


te eres 


So ree 


ca tt 


ee rece. + Party per mill ion — 
silicon: 7; 14.8 

[rome Fins); Oot. 
\lumina*::., = ae 

ale dium, sakes 

fagnes ium, > Zlig® 

OG Es; 4.35 
sicarbonates 248.8 
arbonates: 0.0 
yhlorides . 6.0 

ul pha tess 20.90 
litrates 1.0 

OTAL S0 Libs 254.0 

ron Batadbonate 0.0 = 
al¢iun " 256.6 ao 
lagnes‘jum " 96.5 mR. 
sodium 4 0.0 “ a 
‘ale aum sulphate 0.0 ta 
lagnesium " 2567 pie 
edium, =" 0.0 e. 
ale itin chloride 0,0 + Sah 
lagnesium " 0.0 . 
Odi um ‘ 9.9 fe 
odium nitrate 1.4 

nee ne & edad oe 


hae ‘ 1.02. 


jagpuess 32 Ch ‘terme: Of. Caleivm: um: Carhonete CaCOz ) 


ue’ 4: lime salts 138.0 


ue tp magnesia ae 
salts ies 4" 
. Fees salts O20 
OTAL HARDNESS Cee 
EMPORARY we 
HARDNESS Bini. Go he 


ERMANENT 


HARDNESS 34.3 6 


8.28 


Boe Es 


VS.651 
12.25 


1.28 
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REPORT ON EXAMINATION, OF WATER SUPPLIES, ELKHART, INDIANA 


January 16, 1929. 


Water from Foster Machine Co. Well, W. Beardsley Aves. 


MINERAL SUBSTANCES | 


Parts ver million”. Grains per U, 5,.Ga 
Silteon” 2465 : ge 1.45 | 
Iron 1% fi : 1.0: Ug 0,06. 
AtuMira +42" 0.5 yrs 0203. ae 
Calcium pele i 49.8 ina 2498 ga 
Magnesium ak 28-6 sy . ° LeTh eee 
Sodium ae rate oh eae 0.36) ieee 
Bicarbonates #* 278.1 $5 16.66. 3. 
Gérbonates «+ Jet eg my ci 0600. ame 
Chlorides abst Ss) 20.0 MES: ‘120: oe 
- Sulphates SF he 1.0.0 ? ae 0200 | 
Nitrates eas 0,0 i 0.00: > 
TOTAL SOLIDS 263.0 15.78 
‘MINERAL SALTS i= (Hypothetical) ....- - 
Iron bicarbonate. Ms aan 3.9 nga : 0.19 
Calcium bicarbonate 201.7 igre aoe 12.10 
Magnesium bicarbenate 14869 eae Bom "ame: 
Sodium bicarbonate ~ 0.0 eae ~ O00 a | 
Calcium sulphate - | 0.0 ee A900: ~ amg 
Magnesium sulphate: 0.0 La | 
Sodium sulphate:~- — 0.0 pore -Od0U. ae 
Calcium chloride. <. 0.0 egy a “O300- 
Magnesium chloride™ 14.5 epeliia es: Teme. | 
Sodium chiorage .7* 15.0 ue O. 91. >) ae 
SOdaum nitrate. 3: oie oe . 
Uncombined & Insol.. er ee . 


0 «00 


Tae 


HARDNESS: ~(in terms of Calcium Carbonates-CaC0s) 


J as 
e 
cc = 


Due to lime salts 12465 * | TAT. 
Due to magnesia salts 116.9 a does 73,01 = 
Due to iron Saite, — . 1.8 age * O,ll 


TOTAL HARDNESS 24342 eggs =e 
TEMPORARY HARDNESS ~~ 22830 co On 


PERMANENT HARDNESS: ¢ 15.2 OY Sa 


nae oe" roe Re Gees 194 


REPORT ON« EXAMINATION. OF. WATER. SUPELIES 5.1 Pee y: eaial 


January 165i i ED a ; 


SFP atewern wate 


ee So om Riverside Laundry kel, _Hockfort Street 


é MINERAT Sener cES 
ae, Parts per milion Graing per U, S, Gayesses.. 

silicon wee 19.8 ae 1¢18 
‘ron nee se de 0508 
Lumina ‘ae ae ee 3 0.06 
alcium fe uN diac 64694 
lagnesium 195 ao ees * Led 
odium . 63.0 ‘ 5678 
icarbonates * ° O18 64 oF =. LG 610 
arbonates 08.0 0.200 
hlorides 6560 5678 
ulphate s beg mOs Ri ys Yin OAS. 9604 
itrates ee 0.9 | ee ere) 

OTAL SOLIDS: -.. AA he Oa 44.60 - 

~_ «or oe : o 


fi 4 
_ 2MINERAL SALTS := (iypothetical) 


= 


ron Bion pnonate Ay) eee Open 
aggeem «|. A105 a 25616 . 
agnesium- " erly hgtae 0¢00 . 
ojjeam -.°! Dale » 000 
alcium sulphate 40.4 «4. 2042 
agnesium " 95740 “a-r2 , 072 
odium - 68.2 4.09 
alcium chloride 0.0 0.00 
SE Ce 5S ee oe 0.00 
odin se PMI Addad. . Ried 2), 103.9 wacbenes “ste Ws Soh he... Steet hart 6 23. 
odium nitrate O50 aro O00 
ncombined & insole: 2162 gel meee ye 
z 
ODES (In terms of raiphin camber “ekboe 
ue to aia salts 288.6 17,31 
46 to magnesia salts VGyerer os ied as, 
ue to iron.salts Led 0614 
JTAL HARDNESS 57001 “22680 
IMPORARY HARDNESS 2£61lek 15.67 


SRMANENT HARDNESS 108.9 6.53 
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REPORT ON EXAMINATION OF WATER SUPPLIES ELKHART, INDIANA 


January 16, 1929, 


Elkhart; Indiana ~* “ 


“Water from Christiana Creek, 


MINERAL’ SUBSTANCES — 


Parts per million Grains per U, 8. 6 
Silicon x BRS ess 
Iron 
Alumina 
Calcium can entwen 41 « 
Magnésium. 5 heen otto bettie Sn a areas 
Sodium wie | 
Bicarbonates |= *. 
Carbonates fais 


1.03 
0.006 
"Opes 
2,50 
0.97 
0.47 
12.22 
0.00 
0.30 


Chlorides vane Saale | 
. Oe 69; eee 


Sulphates sip ; Hee 
Nitrates ~ | 0.08 ee... 
TOTAL Se eat by BLE 125 OOFr Heme 

ae WINERAL SALTS :- ~ (iiyzotnetical) 


~ 


Iron bicarbonate. , 0.0. 


Calcium 
Magnesium 
Sodium 
Calcium sulphate 
Magnesium ibd a 
Sodium WS ae ge 
Calcium chloride «— 
Magnesium si 
Sodium chlor ide»: 
Sodium nitrate®s 
Uncombined & Insol. 


8 
My 


~ & Ss 


HARDNESS: = 


Due to lime saits 
Due to magnesia salts 
Due Lo iron BPRS os oo 


TOTAL HARDNESS ~ 
TEMPORARY HARDNESS 


PERMANENT HARDINESS 


ea | 
gs: pte ak 


1i6oi5 


et) 
OF 
e 2 


: ee 


t 
DNDOOKR OPO 
Oo 
~i 
ip 


OHM MWOONND 


ee © 82 ® @© © @ 


he ee 
arabe 1.15 


ke - 


(In terms of Calcium Carbonate Cae0g3) © 


aaa: ses ' meme 
ne Mag 


Ge ot a 
5,94 8 
0400 


104 
Bore ’ 
see 


a SS ne aes Tt ye aye att mee tet SH meee 


L170. 2 10. 21 


167.0;,08 ee 


ae 
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REPORT ON BAAMINATION OF WATER SUPPLIBS, ELKHART, INDIANA 


January 16, 1929, 


Water from St. Joseph River, Elkhart, Indiana 


Parts per million 


Silicon 
[ron 
Alumina 
jpaleium 
lagnesium 
Sodium 
Sicarbonates 
jfarbonates 
chlorides 
sulphates 
Vitrates 


TOTAL SO LID& 


MINERAL SALTS:= (Hypothetical 


MINERAL SUBSTANCES 


ed 


LBeT 


[ron bicarbonate 0.0 
aleium bicarbonate ne WsO 
lagnesium 292d 
Sodium : 0.0 
Jalcium sulphate 0.0 
lagnesium 41.3 
odium sulphate 0.0 
Jalcium chloride 0.0 
lagnesium chloride be6 
odium chloride 609 
odium nitrate LOVO 
ncombined & Insol. Los 5 
HARDNESS := 
ue to lime salts Lo5.8 
ue to magnesia salts 06.64 
ue to iron salts 0.0 
OTAL HARDNESS Lg2,2 
EMPORARY HARDNESS LGRe? 


ERMANENT HARDNESS 


1356.3 


Sele 
0.006 
0.04 
Deco 
0.82 
O18 
11.42 
0.00 
0.50 
200 
0.135 


17.354 


000 
15220 
tad 
0200 
0.00 
2600 
0.00 
0.00 
0.09 
0.58 
0.00 
dea '7 


ieee Oe 
3.38 
0.00 
11.52 
9.35 


2.17 


Grains per U. 5. 


Cals 


aa ee ee 


(In terms of Calcium Carbonate, CaCOz) 
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? ey eee 
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| GONEREL Lmnenyins 


——— 


Ares 216. square ilo” cry, Population 19,243 (Census of 1920 


Best te County is located in “th 16. : southeastern Pease of 
centreal-eastern Indisna. It is ite fourth county north of the 
Indiana=Kentucky State. line and the second county west of the 
Tadiana- Ohio State: arse . “Connersville is the county seat. 


Beet Phe greatest. elevation in Favette Ootiey ay 1110 feet 
above sés level, the. lowestiis 695 feet,-.thus giving a total 
maximum relicf of 415 Feet. Phe maz imum locel relief is 250 
feet. With the exception of. a small area along the‘central 
portion of the southern boundcmry, al-1 of, Fayette County wes 
covered by the two drift sheets. Two large mora‘inal ee 
eross tre county from north to ashe. tre ending sligntly. ast 
of Seth. These morainal areas: asti tute over one- half. of 
the surface area of the county. "mhe est Fork of “Whitewater 
River valley cOnstitutes’ the. dividing line between the belts 
of moraines. The valley-.averag ges. about three mibes. im width, 
For the nost part. the. general surface of the county is fairly 
evel to. rol tin ig,. With -the- valley. of. the. West.Fork of the 
Whitewater being. the prominent topogra Oe: ic. feature’ of the 
county é ‘The bluffs along the htiven valley in “sone icases ri 
+ og as. ‘ommaiiae as 200. feet: above. he river slevel 4 tie 


tA 


€ 


Dreinago.-- phe - es ee norehweatord: portion of 
Fayette County is drained by some small: tributoarieses:of -. 
“the Eest Fork of White River. The remeinder af ‘oa 
is drained by the West Fork: of Whitewater River and its 
_tpibutarics. Sains Creek in the SouthWasteripart of the 
county flowssouthens stwa ae cand ee eae ae ieee near. 
Laurel. © Garrison. Creek, Pall Creék, and Williams Creek 
"are > branches. flowing into! the Whitewater River Py: ‘thé -north- 
“West. They drain the central and westérn ‘parts 6f “the county. 
Lick Creék” ‘aids: the. Whitevtater in. draining: the .northern part 
of the. county, gad lage Crock and. Bear Creek /aré westwardly 
flowing branches ofthe West-Fork _ of Whitewater Ri ivers ~ ‘They 
fein a; portion: ‘of: “he, SB sikorn ‘park. Of, the county..* 


| GROLOG 055 “e a 

The ‘umcon 101 idated Scvosits.of; Beysute County edned a: 
of alluvial materials, ‘chiefly. along. the re River and 
major. tribute ries, The. Whitewa ter Riven has a-gravel plain 
‘On either: side: ‘ which. varies in: width: fron one to two rilcs. 
This eravel. plain is chicsfly outivesh ms iterials, carried oway 
by melting. ice waters. from the front of the Wisconsin ice 
sheet, In the supland areas .of the county rock is ‘seldom 
found in. fWells.at depths under 50 fect and in most Kaas aces the 
glacial drift is approximatcly 100 fect in thiclmess. The 
drift is a com aet till, though sand. and gravels are associatad 
— the gg : : | 
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Lie ome 


The bedrock ee “of Fsty ‘county aro oF 
Ordovician and Silurian age, The castcrn two-thirds of 
tne county 1s underlain bF Ordovician strata, the western one- 
third is underlain by siturian strata. “There arc many out- 
crops of the formations along crecks and rivers,. Stone has 
been querricé at a number of locslitics in Fayette County. 


Gonoral izod Geologic. Section. for Fa Heer tree Lo unty 
Quaterne Leys : Sh 

Recent, be ad alluvium. 2 Be so @ e- @ ° 2. ® Ss O- 251 

Pleistocene, iad dniit,: glacial outwash «70-1008 


Sire tery ) oe oe Gey rel sutiet rex pet 4 ee” ¥ a. e- “tel te - aa bY a2 OR 


Ordovician: : ae: r: + ys ni 
Cincinnatian, -- limestone and 2 721leS «2 e+e 60Gs 


GROUND WOE . oct 20 264 


| The chict source of water in Fayette County :-is the. & 
gle eial drift, both for public and private supplics. . Thic 7aa 
arift. ‘ranges fron a fow fect to as much as 100 feet. in Copth, 
At: Connersville. Wobis rs reported to penetrate bedrock ai y | 
OS feet, 0 Drovheivabiapvolt Whitows tor River abundant: supplies 
of water are obte sae from the outwssh gravcol and flood plain’ 
sek dass ee aie Aeon BAA ee | 


aoe 


Tuckor’ (109) | has’ -doseribod o vortion of the Thitowater 
velle eer ys follows: £m Gt Ei : = | 


noc Ve Me, aver alsa of Indin Ne, Peart, att, Handbook 
7 Bale a uma Hontousty aed of. Gonaene tion Publication No. | 


WWhito “ineae Faller is ST sod in tho rocks or 
tne ‘Cincinnati series, The. west bluff.of the west: ional 
through 6ut’ its course above Hotamora, is ¢apped by a coun 
sidcrable thickness a limestone of Silurian ege(Brassfield a 
Niagara). The Niagara forms a distinct divide parallci to an 
just west of the west eee along its upper course. The er: 
of this divide forns the wostorn odge of the Whitewator basin 
This condition causes the wostern tributearics of the wost bra‘ 
to bo voy short sly Vory swift streams. 


ry 


The Ginediinfit bak vonits. of the ordovicia yn are — | 
chicfly of Limestoncgs ami shales,. They are not aquifers, bust | 
Age limestones would produec sufficiont water for home or 7 
farm use. whore docper wells are drilled into thom. . Usually 
cisterns, springs, and wells arilicd into tho: drift. supply: “tr 
domends, so dccper wolls “ere unnecesse share The contact of “ene 
drirt and the bedr Bree Eas omechhomt saat Box ag eee ns 


“Tho Silurisn Famosos niita “ba avo  jonddmassaileg aqoas | 
water boarcrs ond in Fayette County would obtain wator from 4 
tas dritt. 


199 
Wotor Supplics of Towns in Feyotto County 


Connorsvills. -- (population 12,795) The city of 
Connersvil’c hes its own watcr plant. The source consists 
of five wells drillcd from 42 to 890. fect into gravels of 
Whitewater River valley. This should efford an execllont 
Supply. Bedrock is reported at 99 fcct. 


Glcnwood. -- (population 374) The town of Glcnwood 
has no public watcr supply. The population of Glcnwood is 
divided as follows: 106 in Fayctte County, 268 in Rush County. 
Privete wells obtcin watcr at depths ranging from 20 to 50 
meoey YOCTS og0 a woll drilicd for gas in this vicinity 
ponetrated 120 feot of drift. The uprer 60 to 70 feot 
wore loggcd ss till, the rcmnindcr as sand and gravel, Large 
supplics of watcr of cxecllont quality should occur in the 
deeper sands and gravcls,. 


Pe 1 
oe ae 7 


oat {Sev a0 to sclgnete 


; es mont ae itn 
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FLOYD. D0 MNT v 7 


me 


GENER'L FECTURES ~ 


Arca 148 5 quare piles Ki acts Population B45 655 (Consus of” 19:40) 


Ploy: County ib einicthod ‘in. tho Part perc ge er eaenrnrings of 
central-southern Indiana, on the Ohio River. New Albany is 
‘the county seat. The: grentest. altitude ih Floyd County-is. 
1.020 feet above sen level, the minirum is 370. fe0t-dbove soa 
level, thus giving 4 total maximum relief of 650 fset, the 
greatost. of. any county in. the State. TAG “maximum locel relies 
is 560 fect, being excsodod oniy by the figuPs in Horrison 
County which is 610 feet. Harriosn County joins Floyd on the 
west. ey a i ae pis - ‘ 


< ~~ - 


Tho county is.jncluded in three physiographic provinces. 
The castern portion is a-part of the Scottsburg Lowland,,. -the 
central portion is ineludcd in ,the Norman Upland and the | 
western pant ig. embra.cad in the Mitchell Pis win ., The contral 
portion is the most prominent fram A topograph ric. standpoint. 
Pees cnaractonizad. an .the onast by ‘the Knobs tone. Ese-rpnent, 
the ‘most. prominent rolicf fenture of -the Statc. Most of Floy 7a. 
County is very hilly cnd maturely dissected by Said abicat 
East? of: the main aivide - the surface descends rather abruptly 
to tho Ohio. Rivers: Most of the strerms.on.the castcrn margin 
of the’ county are shorts ‘They flow. intcrmittontly. ‘I'ne 
western slope of the county is moré gentle and the hoadwaters 
of Indian Creck havo broad vallcys, As all the streams have 
fairly stcop gradients the amount of bottom land is: limited. 
The castern fortion of the county has. some low land locstcd 
betwoen the "Knobs" and the valicy of Silver Creck in adjacent 
Clark Countys 


‘Droinags, -- The éabtarn patist Gh. of Flo onnt is 
dreinod: y Salvor Crook and a few of its tf eos sae 
branches. The most importeont OL. 4aegso, 15.p ‘11ire Run Branth. 
The main.poart of tho county is drained by Indian bel. ak a\s Re ha re 
tributaries. Yollow Fork and Middle Fork unite a li stern 


part of the county to 1orm Indian Creck which flows in eouths 


westerly direction to cntcr tho Ohio River in western Herrison 
County.. Middle Creek flows south in thd region of New Albany 
to.enter the Olio. Kob Creck rises in the northcrn pcort of 
Praniclin Township and flows southward into. the Ohio River. 


E44 . 


“GE S0LOGY 


Floyd County: lics within aan unglaciatod portion of 
Indiana The northvastcrn corner of the county touches me 
outormost margin of tho Illinoien drift. Silver Crook, 
adjacent .Clark. County may jhave modificd the original arate 
burden somewhat in the extreme onstorn cornor. of the county, 
though alluvial deposits of Silver Creck now cover thse srenae 
The stroams of the county heve steep gradients, therefore, 
littlo ee tion of cliluvial matcrial hns occurred, 


v 


——— Se 1 in en 5 a 
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Tho bedrock strata of Floyd County consist of Devoni: 
and Mississippian rocks, ~The Devonian’ underlic the valloy 
flat west of Silver Creok ond also are in the Palis oe 
Ohio. The Mississippian. rocks. outcrop: through the remaings: 
of the county and rre respinsible-in-targe measure Tore 
rough topography. The Bordon, formely.called Knobstone aa 
bedrock in the region known »s the "Knobs". It underlies]; 
areas of the county. The surface irregularities of 2 ee 
are “caused by “the Gisgoction of soft shalos of the Bordon g 
whose firm upper laycors have resisted erosion. The Borden, 
arrodsburg), Saicm, ‘and’ St.: Louis Spent che leone pets from w 
to. cast across the. orm ia A a : 
chia 


Gens. faltgea G cologic Section for Floyd county = 


bitte BORE “ee 
Recont, <= alluvium . «'s« «© «© ¢€ « «» « » UP "aa 
Ploistocenc, -- terrace deposits « (ss <« U=) eam 

MNissisbipoian’s ry aysteai 


St. Louis, Bese Ne Ee egg, Ae ey ALOE g INTE 

Sal om, SHEE: ate 4 eh ig ag OT Pie TOD, ‘ et as ° Pi nee 50! a . 
Harrodsburg, at We ak ae * | ei < as ‘ ss a 
Bordon, -= ot Floyds Knob... » & 505K 4 


Devonian: OG ae . 2 Orn vile 8 "i 
Now ALDENY jo sha Ko e) Type SSCtlom ia aa, 1041 


<, hee aon Hwbod limestone -. Be aie 
‘ Middle Devonian(Silvor Creek Limestone Bite : Toe 
(Jofforsonville limestonés — 40K 4 


Silurisn: (Docs not outcrop, poported: fros> rol aaa 


GROUND WAT UR a 


Tho ohio. River, from New Alba ny south; Ans: 2 bottom 

Jand averrsgeing helf a “mile in width. This’ flood plain’ dame | 
source of ground. wator, though, in” extreme: high water strge, 
the entire flood plain’ is inundsted. Alluvial deposits occ 
clso along some. of the lowcr..courses of smalicr stream and 
at the bottom’ of stecsp slopes. Beny of the springs flow Ol, 
during wet weethcr, 

~.fho Borden outcrop belt is noted for searcity.of gron 
water, though the formations Serve as foundetions. for rosei 
end ponds,  Sevortl springs of ae flow issuc from Borden 
formations where the underlying formation is an ipmorvious } 
The contact between the Borden and Harrodsburg is a spring | 
horizon, also the contsct--between the Harrodsburg and Sa Jon 
hors -the surface formationshave been deeply dissected as fi) 
Floyd County, it is not probable thet the Mississippian lim 
stones could contain much water. 


Ployd County hes a small area, end contains outcrops) 
tis Now Albony shole dnd tho Borden’ group. Both arc oo | 


£02 


impervious. The Harrodsburg, Salem, and St. Louis formations 


are chiefly limestones, Subterranean drainage develops to a 
eertein extent, which with the draining by deep canyons does 
not permit weter to accumulate in the strata. Cisterns, 

artificial reservoirs, stream waters, and shallow wells will 


continue to be the sources of water in Floyd County. 


Water Supplies of Towns in Floyd Count 


a 


a ee 
ee ee — 


ee 


Georgtown. -- (popluation 374) The town of 
Georgtown has no public water supply. 


Greenville.-- (populations 257) The town of Greenville 
has no public water supply. 


few Albany, -- (popluation 25,819) The Interstate 
Public Service Company supplies the city of New Albany with 
water obtained from the Ohio River. The water is treated 
chemice lily to remove sediments and for purification, 


Pypicel Wells of Floyd County 
(ta = tet ntl lp tte ae 


lownship section Quality Depth Formations 
‘ranklin eee 465-5 Soft 9 es -—- Oistcorn 

ft NES 24-345 " ee pees " 

" Buchanan “--- 15-25! renee 
eorgtown SiJ7- 19-2-5 -«-- Spring Sandstone 

3 SWE 19-2-5 ---- 1et ~-~-~-- 

. SEF 19-2-5 .--- Spring Sandstono=Limcstone 

‘ Goorgtowmm ---- 50-40! ,160----~-- 

: NEt 2-3-5 Soft iateteted Cistern 

i NE 6-5-5 “-=-+ SO! Seletetetetes 
Meevitio «6SE+ 11-2-5 «--- -~--- Spring 

‘ Salena ~--- 14-221, 54tShale & sandstono 

‘ SEZ 4-2-5 «--- 13! mena -- 

. Greenville, Sait’ 126! wenn e 

tt t TES Vie eee tae Lp-40! AME IS? 

’ NES 7-2-5 Hoard 30t Limestone 
kK SE+18-2-5 = wean 28-14! Limestone 
afayotte Floydts Knobs--- Sot Sana@stonce 
q MWWZ13-2-5 Hard gor Limestone 

: NW213-2-5 Soft 30! Sandstone 
WAlbany NES29-28-6i) Soft  ----- Cistern 

; ; Se es a 15! Sed ile aap 


{ft tt SE+ An n5 aga F Tat eee ed ee en 
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| FOUN TA TN. CO vt Se Po SOR, ww 
pees S62 Semin, peuponis 
a 595 squere riles a Population 1, 971 ‘ Census of 1930) 


> Fountatr Cowmity 4 ig ‘ook Teak in: ‘contra 1 western dine araaoBtert 


tern. boundary “is the Vabo'sh River which-nt “A4ts.closest» point . 


eee miles froxi the-Iliinois+Indiana fae paape hooray, Fh Tt: 


ie -f ifth: PoE south of poke POR sie 
The: ete, . of: the. ‘entire Sunt is: Seite with gstacial 
: a is. very thick in. some’ -axveas.* Im«that portion of: 
eounty lying north of Shawnee Creek, the surface is marked — 
Meee of moraines, ‘The moraines . parallel the Wabash River, 
nga are searcely perceptible southwest.cof Shawnee Creek...The 
“ l.pert of the county is an. elevated plain with gentle. | 
ations. In. the extreme thy bihisehatcehae death rs of the county,-.-.. 
es Mitl Creck hascut.a devp porge... The maximum altitude..of . 
Roan County is 780 feet above sea level, the minimum. is 470. = 
» thus giving 4 | total maximum relief of 310.feet. -The. ma sxcimum, 
a] ReoAet is oor foot,’ | OMA fam cet 


RPSINALO « 7 2 
tern boundaries ohh anit te County. All of the surface - 
ems are cerricd to.ithe Wabash by tributaries flowing north, 
ty. anc. southvost. | ‘The northern. part-of the county is drained 
3B Shaiwics Cretk whieh flows ina ” ‘eomreralty” westward direction 


einage. -- Th cabpeh River forns the northorn and > emai 


9 the Wabash, Tho central and southwestern portions .are.drained 


Gal Grcek and its tributarics.--Coal -Creek scntors. the Webash 
ub One mile: south. of the Fountain County. Ling. | The. “extreme 
Choastern., portion, of the county. is drained by. tributarics..of 
a Creek, which: pasgscs through | the. northern< part. of Parke ~ 
1ty to ente PY the ‘abash. * * 


aed 


GEOLOGY 


en 


“The wnoonsolidat cet opoeie- sk of Foyntain County consist 
Ll drift -end: alluvial. deposits... The gle cial, Grits... 
teeeirom 2 fow foete ,to ‘over L00-foct in thickness. Eroded 
faees ond: pregiecied channels give rise to the irregularitics. 
thickness. The Tllinoiart nine Wisconsin. drift shee cts. covercda 
entire county. | ‘i 


&£ preglacial channul-of. the Wabash River has bean dose 
te by KR. T. Brown in the 11th Annuai ‘Report of the Indiana 
wPtment of Gcology «nd Natural History. He reports that.. 
3 three wiles Lei of the northeastern.corner.of, the, county 
laciol valley has been traced, which oxtcnds southwostw: Toy 
6 Of Stone piurt: Onda. 3 Litb1o northwest of Vecdcrsburg, 
ssing Dry Run- ard Coal Creck near. the junction of .those- .. 
sams and finally joining tho pres ont Wabash River atus point A 
16 four miles below Covington. me VWaLLloy of erosion has been 
feed b- *oll drillcrs who re oport great thickncsscs of glacia 


——— 
~ ee 
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drift, absence ef coal strata where it. is normally expected to 
occur, and great thickngsses.of: gravel. ian tho-olo stroam valley. 
In prospecting for coal, the borings often found bedrock within 
30 or 40 feet of the surface, whereas just a few feet away, no 
coal or bedrock would be found, unless. the borings were. carried 
ofttimes to depths of LOO or” more” féot.” / 


The Wabash Valley in this part of Indiana is characterized 
by broad, valley flats. ‘The banks are composed of river sediment 
and are: not highs the bluffs back of the valley. flat are in © 
“some places in Fountain County from.50. to 100.fect. high, pom | 
Attica to Portland tho Wabash River has cut into .a conglomeratic 
sandstone from 25 to 40 feet and this sandstone forms a bluff, — 
Hast. of the bluff are found. the glacial deposits which overligms. 
on top of the’ bedrock. The bluffs are formed. by Pennsylvanian 
sandstones. © 9" ent: Meow nanan "ee s rs: 
Tho bedrock formations which outcrop or underlie drift in 
Fountain County are of Mississippian and: Pennsylvanian age. Tre 
Borden group of ‘the Mississippian is believed to, underlie about 
80 square miles in the northeastern and castern portions of the 
county. The Pottsville and Allegheny series of the Pennsylvan- 
jan underlie the drift in the rest of the countys Exposures of — 
bedrock occur where streams have cut downward into them. : The _ 
Allegheny series strata are found only in southwestern Fountain 
County, along Coal and Mill Creekse ~~ of:  ysiene ah ee | 


* Generalized Geologic Seation. for Fountain County 


‘Quaternary: 


“Recent, <-- chiefly alluvium... hae a oe 

“opledetecene ,)S= gle@tal Anifbcecd 4/4 4+ acess er 

Pennsylvanian: “6 8 “e -* a -® ie ee P tere -« * gtk le we ‘lee s mm) 2401 | 
Allegheny, -- sandstone, coal, shale, clay. + +.» ; 


Pottsville,.. 
Mississippian: 
(Pottsville series overlaps on to Borden, Upper 
Mississippian not represented) 
Borden, -- {Few outcrops) Total thicknoss 
z unknown. taecire Rai o& 2° si Sey ay ie Pe ae - poas 
Rockford, -- limestone.-- (Not recognized from oo 
WO SOLS On 4 43° S979 wead Logs), +-2: 2% et ee 
‘Devonian: - Z > wis rie oe . 
(No outcrops. Reported from Logs). 


Silurian: dnote pr Fe 
” SENS outcrops, Reported from logs) 


Ordovician: — na H. eytoderm Leaee 
(No outcrops.” Reported from Logs} 
Thore have been ‘but very fewdeep wolls drilled in 
‘Fountain County so little is known about the subsurface — 
conditions, ‘Li pater) ated ee . 


Pho Bidetnd arift is, theo chicf -source of ae water 


n Fountain County. Alongethe Vabast River bluffs, springs. 
r6 fairly ab undant , “espedislly in? the, -northern pr are “of the; ; 
ounty. ~ Fhe Loose slactal matcorials rost>.on imporvious clays.” 


r shales which Baie tho proper Copel Wek bins for gravity springs 
Weeoriit is full of ground wator, cxpccially the moratinal 
pee To Citycy portions of thc till contain watcr but do 
Geeeupp.y it rocdily to wells or as springs. 


Meny wells throughout’ the county penetrate the tedrbck 
ommetions for wstcr supplics. The Bordon strate will not 
Geeee wivcr, and thoir areal extcnt is samll. The Ponn- 
yirrwnian forme tions contain sandstoncs and coals which are 
qvifurs. Tho desal Pennsylvsnian is an exccllent aquifer 
meee tne Webrsh Ee tg Show the presence of a massive scndstone 
néorlying most of the county. This particulcr horizon should 
Gywery productive of watcor, though porhaps deeper than tho 
Suey iarm woll. 


Fountein County hes some mincrel waters deseribcd by 


tdetehiley in the c6th Indiana Dopartment of Geology send 
aturel Resourcess report. They arc located «t Lodi, Attica, 
Wao r Woliacc. he Wallacc spring has chalybeate weter and 


s roportcd to flow from glecisl drift. South of this locrtion 
long Suger Mill Creck erc a numbcr of springs with iron-content 
n solution. At Atticn a well ponctrated - stratum containing 
faeeoesulphur wetcr at a. depth of 600 fcct. --®ho Lodi well wes 
Peeeeoe an 1665 to « depth of 1,155 foot, At 1.057 foot in a 


agnesian limestone, a strong flow of mineral watcr wes penctrateé 


+s 


Ale Weteor occured st 1, 155 fect. 

Throughout much of the county bedrock is penctrated at 
epths from 40 to 50 fcct. Usuclly safficicnt watcor is obtain- 
d from the drift or from the badrock. 


Water Supplics of Towns in Fountein County 


Hillsboro, --(populcation 448) Thc town of Hillsboro 
Maemo public Wet r supply. 


Wallace. --(populetion 128) The town of Wal 
O PublLIC Watcr Supply. 


best 
font 
) 
Q 
2) 
ey 
cS 
103) 


Attica.-- (popul:tion 3,700) The city of Atticn owns 
tS watcr gipply, obtained from tubular wolls. Nino wells 
rocucing from bedrock renortcd as limestone furnish the SUDDLYV. 
lowing artosion wolls occur within tho. city. 


Mcllott. -- (populstion $22) The town of Mcllot hes no 
ablic WRC -—supply. 


Kingman, ~~ (Population 502) The towm of Kingman has 
> PEbITS Watctr suoply. 


Now eee LP opulxtion 264) The town of Newtown hes no 
able wi tcr supply. 


Covington. -~ Chopw. ete 2,008) Tho city 
Covington owns its wator pee Dug wolls oF iis, 
woll arc the source of tho ° rater. eae 


Te ee ee 


7 


- 


de ay fake. 


. cmtadotsianed 5 -- ‘epopwba bon: 1.606) Tee yO. 
qooacts urg has a municipal water in 20" obtaining — Wa 
from four eo Wator changes Second 20° Pao | 
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“RPRANKDLIN county 
Area 594 square miles -., Population 14,498 (Census of 1959) 


. ” Franklin County is located in southeastern Indiana, 


adjacent to the Ohio-Indiana State line.. Tt fs fourth’ county 
north of the most southeastern.sortion of Indiana, ara 


The county was covered by the [llinoian aritty however,’ 
the later drift shéet covered a*smdll area in.the northwestern 
and the northeastern corner ‘of: the county. The Wisconsin drift 
nargin is marked by terminal moraines, though they are only » 
sharp gravelly knolls and not prominent. This county is o@ so 
included in the Dearborn Upland and is characterized by extreme 
In relief, The maximum altitude in the county is 1,040 feet 
above sea level, the minimum is 525 feet, thus giving: a : 
naximum relief of 515 feet, The maximum local relief “is- 300 
eet. The valleys are terraced. by glacial outwash, espécially 
rominent along: the Whitewater, °. wily ORS Wi G42 ete 


Drainage. -- With a few exceptions the drainage of "2. 
‘ranklin County is. accomplished by Whitewater River. The two 
iain branches of this stream tnite Less than -one..mile below 
srookville. The eastern branch: flows southward through 
‘ranklin County from:Union County on. the north-.end-the: western 
ranch flows from Fayette County on the north and ‘takes at — 
joutheasterly course laten entering Franklin. County, Sindlix< <. 
ranches of the West Fork include Sains, Little Salt, Salt,’ 
lodsons, Butts, and Harveys.- All of these enter the West Fork 
Tom the west and southwest, The. eastern-branches of East ~ 
ork and the main stream include Templeton, Big Cedar, and © 
lue Creek, Two small tributaries of the Miami River drain a 
mall area in the eastern part of the-.county.  Sdome-small tri- 
utaries of Laughery Creek drain the southwestern part of the” 
Peo Laila) | 


oe sae = 


=o 0 ts 
Sprite renee pei ea tebe 


GEOLOGY 


_ On the high uplands of: Franklin County the“ glactal-- 
rift is. frequently less than 10 fees in thickness, In the’ 
alley of Whitewater River the drift and outwash. deposits are 
S much as 200 feet thick. Great thicknesses. ofthe Grift_ 
re to be expected in preglacial erosion. channels and in 
illed tributaries of the Whitewater system. waes 

The bedrock formations of Pranklin County consist of 
trata of Ordovician and Silurian agee Ordovician rocks under-~ 


i€é most of the county, the Silurian being found only in the 
xtreme western portion. 


208 
Generalized Geologic Section for Franklin _vo unty 


ok aah oes ieee ere nye 


ne ~= ide one ee ieee NERS eee Oe 08! 


Pleistocene, -- glacial drift, outwash gravels 0-200! 
Silurian: eee 8 8) ee ee ee eer eee ee eo ¢ 6 so! 
_ Ordovician: a aiha ke hak A tena ee wee 585-6 ee 


<GEQUNE WATER 


Ground water may be peated in Frankrin coutte from | 
the glacial drift, alluvial déposits and bedrock formations. 
Waters obtained from the surficial formations are generally — 
potable...Where sufficiently thick and undrained the drift 
is. an aquifer, ‘put where. remnants and scattered. patches | Of, ame 
drift are Located on uplands, they are, not. water- ~bearings . Be 
The outwash gravels along Whitewater River are excellent. z 
sources of water. Most’ of the alluvial deposits ¢ along the 
streams furnish local supplies where wells’ are: drilied. ‘into * 
them. >: : 

The Epo pha ie ‘this a ae are chiefly ; 7! 
Ordovician ih age and are not aquifers. They. contain coun’ 
water in limited quantities but would not produce public - . 
supplies. Farmers depend on shallow wells,. cisterns, ponds, 
and artificial. reservoirs “and | streams, Waters” “Prom. formabions. 
deeper down" in the earth are likely to be’ mineralized. a 


~ 


Water. Supplies of Towns in Pr: 


anklin. Count 


Brookville, -- (population, 2148) - ‘The’ city of. oe | 
owns its water. supply, obtained from two wells producing from” 
Limes tone, * depth unknown, Natural springs. are réported’ plenti. 
ful in: the: vipisity, of, Brookville. ~The location’ of the city, . 
in the forks of the two branches of* Whitewater River leads to 
the conclusion. that the water source is. ‘the. valley train, and 
not. the underlying limestones” 


Laurel, «= he come? ml “The town of jaeedy jwise 
one tubular welt from which the town water supply is obtained. 


pid oobunee co (population. 5175). The town of Oldenburg 
has no DEpL Se wayer Syppdy ayEatiheg 


Mt, Bavinat =“ (population, 150) The town of Mt.:Carmél 

has no public Fwater supply” SILOM on “" . on ) . aan 
Cedar eae “= (population B01)" “Phe: 4 laine pa ‘cedar 

Grove has no ee ~water’ oath ‘systems 
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-PULTON country 


2 eeu ceny, cena seeing 
ont eto een ence 


- eR et 
* 


ae ees + 


GENE: 


RAL “PEATURES 


Area 367 ‘square miles “Population 15,038 (Census of 1950) 


Fulton County is located in central-northern Indiana, 
the third county south from the Miehtgan-~Indiana Stete line 
and the fourth east of the ITlifidis-Indiana Stete line, 
Rochester is the county seat. : 


The maximum altitude of Fulton County is 900 feet 
above sea. level and: the minimum is 715 fcet, thus giving a 
total maximum relief of 185 feet. The maximum local relief’ 
is 80 feet... The average altitude of the county is 760 feet, 
which: isthe average for the entire State of Indiana, A 
narrow belt of moraine crosses the western margin of the ~ 
county. Lake Manitou, southeast of Rochester is located in 
a morainal area..-The morainal topography is rolling and 
exhibits the typieal kettle and hole features peculair to 
moraines, Tippecanoe River flows through the north section 
of the county. It. has a valley flat consisting of alluvial | 
materials, sands, gravels, and-silts. The couty has within 
its borders 24° natural -lakes.. The largest lake is Manitou, 
viear Rochester. All of the lakes are in the morainal belts 
and occur in depressions of the moraines. Tho remainder of the 
county not composed of alluvial matcrials or moraines consists 
gf gently undulating till. plains,: oe 


Fulton County: is drained by the Tippecanoe River and 
tributarics. In. the ‘southwestern. part of the county Indian 
Creek flows westward.into the Tippecanoe and Mill Crock which 
drains a portion of the. south part of the county enters the 
parent stream northwest..of: the county line. Mud Creck which 
1s. a-Southern tributary. of the Tippecanoe drains a large part 
of the southwostern part of the countys: The castern and 
southwestern portions arc, drained by small tributaries of the 
IO ae e. gst: 


of: 


GEOLOGY — 


The entire surface of Fulton County has been modificd’: - 
by glaciation, In addition cortain changes in the topographic 
features have beon made Since the removal of the ice-sheet. 
The Tippecanoe River valley is covercd at the surfaco with 
alluvial deposits consisting of gravel, sand, and silt, Dune 
deposits havc been formed by wind action, Certain features 
of the river valley are probably fluvio-~-glacial -in. origin. 


' The morainal arcas arc of mild -rclief and consist of 
typical aceunulations of sand, gravel, and associated till 
With boulders. Tho till plains are -usnelly flat to undulating 
and the till in many places extends to 200 feet in depth. — 
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cne strata underlying thé-avift in'Puktem County are of 
Gilurien and Devonian age. The kiown distrifution of bedrock 
has boon determined from a study of woll roccrdse South of 
an castwost lino extending ‘through=the-town of Kewanna, the 
— pedrock 1s or Silurian age and north of this line they are 
“Devenian. ‘The drift rests on. the eroded surfice of these 
strata. . The county is on the northeastorn side cf the. =. 
Cincinnati arth, It is believed that the strata dip essential 


northward toward the Michigan basin, Owing ‘to. the paucity of 
well récords little is known about sub-surface conditions of — 
this countye , ee aie TO LIOe itis ; oh gle 


es 
eo: - 


oY .-6ners 


lizcd Geologic: Section. for Fulton Comty 
Qhaternary: — RE Ma bai wiih Remain i 
Rodent, == chicfly alluvial deposits . ss » s O-S0t = 
=. Pleistotene,: =< glacial deposits ss e's » 100-2008 
Devon aiak weak wd boa de ee cay ae ee ao. 
(Docs not outcrop. Reported, from woll records)” 2a 
Silurian ts. ae ilk Ee plate, ri | 
| _(Decs. not outcrop. Reported from well rocords) La, Ba Si 


GROUND. WATER’ (0°) 25-0 9" SS | 
Tho alluvial deposits. of Fulton County are of cone Mae 
sidorable arcal extont in the Tippecanoe Vallcy and -cover 4 
vart of the plain south of it. west of Rochester the alluvia 
sands have beén shapod into dunes by the wind. In those 
“spd uvial-arcas,. ground. water is casily obtained at- shallow 
aépthns. Driven wells and. dug wells have been used very —— 

- In the morsinal areas, the upper portions consisting — 
‘of typical accwaulations of gravel .or sand forthe most part. 
pear wator; Frequently it is necessary to penetrate the clay, 
till sheet, which yiclds water but slowly. Bedrock is usual- 
ly about 150 feet in depth. At Rochester a well: boring log~ 
ged il55 fect of drift. This well was at the court-house. 

A woll located sixty rods northeast logged 245 foet of drift, 
At Kewanna the drift is ‘I67“fect in one woll and 208: in 
another, ‘Whore till outcrops at the surface, wells of large 
- A@iameter usually. gkve better. results. | 

~~ "Bedrock has been.ponctrated at only a.few-places in 
the county. At Rochester and at Kowanna, the drift has been 


entirely drilled through into bedrock, ".. ‘he 
q Wol1s apillca-into tho Siluridn limestones in-this - 

county should obtain excellent watcr supplies’ ~In the north? 
half of the county the first strata below the drift are thou}! 


to bo. Devonian shales and would not bo water-bearing, howeve's 


dooper wells would -penetrate. Dovonian and Silurian Limestone 
wich in this area. should bear potable supplics, = = * 


| 

| 
1 | 

lis 


fo 00% oe oat? ee f + AA ate es 


Lasne manatee ee nou . O17 


he gpendarrco- of natural lakes in - ofa s- abitty - “indbbeates 
hat the water table is noar the surface:and that ground watcr 
411 ‘bo pend at Wert el shallow it aerate 


Water Suppiics of Towns in Fulton ‘County | 


“se 
Sy glee 


ESS -- (popultaiom 932) Akron obta ins a municipal 
ater: supply from tubular wells. The system is cl tyaoun othe 


Fulton, -- (population 397) ‘The town ‘of “Balton: thas: 
0 “public water supply. Privately owned wells pone raaen ‘tho 
wee Tne water table is:near tho: surface. O63 eo kge ts 


.Rochester,. <= (population 3,518) The city of Rachester 
Wee aos wWoLer system. The source of the water is tubular 
7 eens Pes 

Kowanna. «-( popula tion 682) The town of. Kewanna- owns 
ts watcr Systom, Two wells drilicd into glacial drift furnish 
ne supply. The wells are 10 inches and 8 inches: in diametor. 
ater stands at 15 to 30 fect below the surface in wells in 
his vicinity. Six miles northwest .of Kewenna, artesian wells 


cour near Lake Bruce, which’ is on + les ace ela County 
inc. 


Locetion Depth | 


Akron 20-60! 
M4osa 25-50! 
Fulton oO 
Athens 35-40! 
Blue Grass 
266351 
Bruce Lake 
26~8)50! 
Delor.g 25-551 
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GENERAL FEATURES 


Area 486. square miles "Population 29,202 (Census of 1930) 
** Gibson County is located in southwestern Indiana,-° Its. 
western boundary is the Tllinois-Indiana Staten lines. It-Aie: 
the second county north of the Indiana-Kentucky State line, 
Princoton is the comty seat. = = 


i. The highest altitudo in: the county is 650 fect above - 
sea-level, the lowest is. 555. foot, thus giving a maximum 
relief of 295 fcet,. The maxinum tocal ‘relics? is 250 Péetye 
The county lics within tho glaciated arca of southwestern 
indiana, with tho cxception “of. tho southcastorn corner, Bin 
large portion of the unglaciated section of the county ¢on-~” 
sisted of lakes during the Tllinoain -glacial epoch - and was . 
Flooded by streams coming out of the driftless areca, Phy= - 
siographically the county is a portion of the Wabash Lowlands, 
[he surface in the western part of the county is level or 
mdulating, a large share of this arca being bottom lands. 
tlorig the Wabash, White,and -Patoka Riverse Some of this — 
dottom Isnd is sandy and locally driftcd into dunes, The 
astern part of.Gibson County is higher’ in elevation and 
vonsists of :rugged uplands, - > ° . as! 2 icy Ye 6 


. Drainagc, -< Pho surface watcrs-of Gibson County flow 
nto WRIts, Wabash, or Patoka vivers and -thoir tributaries, 
hite River is a tributary of -the Wabash. It -forris the 
ioundary between Gibson and Knox Countics,. The Patoka River 
nters the Wabash a few miles south-of the confluence of the 
hite and Wabash, ‘It drains a large-area in northeastern 
ibson County, * The Patoka onters the eounty near the north» 
asternmost -corner and: flows« entirely across the county ina 
esterly direction; .The«central-and-southeastern portions 
f the county aro draincd by-branchés of -Pigeon Creck flowing 
outhward into: the. Ohio Rivor,-: Southwestern Gibson County 
Ss drained by ditches and smali tributarics of. the. Wabashe 
lack River rises Soyth of Owensvidle and flows Ssouthwestward 
nto Posey County and thenee- into the Wabash. Rivér, 
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The unconsolidated deposits: of Gibson County consist 

: glacial, latusthiic, and fluviatile: sediments,: The glacial 
"lft variés: fron Scartely' av trace: to many foct «in. thickness, 
le river And Stream: déposits along ‘the rivers and their flood 
-Ains arc of tchsidcrabig: extent ‘arid “tHickness, - The loose — 
ind near the pivérs have beon shifted By the wind into dunes, 
10 lacustrine doposits .occur th thé goutheastorn part of the 
unty. They were’ deposited: during “the Illinois stage of 
clation and wér laid down in lakcs formed by ponding of 
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stacial waters, Streams laden‘ with debris flowed out of the 
Griftless area against the great mass of materials at the ice 
front, Ponding resulted in: the. formation of extensive lakes, 
Sediments transportéd Tits the leke waters were deposited, 


The bedreck formations of Gibson County are chiefly of 
Post-Lllcgheny age. In the extreme eastern sections of the 


county are a few square miles underlain by rocks of the 
‘Altegheny series, The strata, consist of coal, sandstone, 
‘limestone, ‘shales and clays. The bedrock formation are 
‘sunlit v- éasily. eroded, so the surface has been ieveled off by 
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stream and Blacial actione 


wet 


- Many wells have been drilled in this count; in 
ue be 3D) LT. : 


‘the search for oil and..gas. | Some 290 well -logs have been 
‘published by :Logan (111), which’ show 


the variqus- formations 
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“Benetrated by the d-ill, Many of these retords show the 
-water horizons.. Ths following: log of the well,known.as George 
“Conrad No; 1, Seution 10, Township 5 South, Range 9 West, has | 


besn selected as typical of the ‘succession of strata..and 


ground water corcitions. of thé tcountye Well owned by William 


Bell, ‘suetace eleva pion 458, feet. Published on pape LSoy - 
above referred to well records: — > eS 9 he Bee 
“Soft rellow clay to e.s5.0 es eee es 
_ Band end gravel Pe - © " ° e 'e é Cn ete Hs oe 02 
“Dark ‘broken sand bok a . 3 e P.O oh Met % ee ee ene | 
“8 SORt, sandy os. WR Sees sejos Jo..etsl2e -sneaee 
migatoSokt Shaleeoge gos: so.peses lets ioe 
| Tigns ‘80 ft sand Sepa De . 7 ¢ @ wile oa Or 6 Le e142... Se : 
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Gray sand, G8S0.e/2 “e-'« ¢ 0 * © oa em lh oe 
Dark shale, . ‘e's tid fo. %e “ew ee ole. oe O80 
‘Brown hard:lime . ~s "« ts te ve Vee 2 2 (e .« 
Dearle SHOL6 6 qcte tye he tees é les 
teh Gray Line a. SORGEDs BH. = e°e 2 @ 8 lf te. 2008 
Gray “shale ete ie | @ce, See Cece te Delite 4 Ota Te ee 370 
~ wWoal, Little gas. | | 
-.. Gray soft .shale 
‘Dark dshale dct sys $ 
Bight sand eve 8 8-8 By: - ar Ps rie gre (425 
Hight: shale. oe 8 ae a ee oe sot e ie oe 2450 it 
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Dark shale “©. @ 3 e ag fe wks eee & E tit e 28 459 
Se ee ss ce as ee 3 Se te Oe 
Darl Basie 626128 5) &  S. 8 Se Ow} - * % é 448. 
Brey dite. Sat SP ert ar beep ts tmetehesd fe 460 
PT PET O SPAT EP SE KY Brae i rhe oe bose mds 6046803 
Perk Sale ors. Sree tes ‘0 0%. .~ 4. ee 470. 
Gray shale s° 3" 2° er wee eed ee oe wee ay Gre 480 
Brown shaleys<.' 4 %* 2 $2 3265 40+ eee ws Hoa, 495 
Gray shale * st 4 » . of af a Sag a ~% F old 
Gray sand aera a oP QE QIK oi 3 e @ «519 
Mei. LAC . 5 +, 0, ty me we we et ot we wt a RU 
Broken BVay sand e°efe ef © © © © @ «© @ @ 500 
Gray i eg Ae e ee “Ginth ._* eG «© @ e O79 
Mew SNA 1LO.. s.2. 2. -e. nye Seat Se at = ee) 0 635 
Sort sand, at 680 Can eb ee om ek ee 4 ee oo! ne 705 = water 
Good voLunie:- of. os eo. 9. ©. ©: 0, 0; @: ai Ca ae TOS. 
Dark ‘shale @., See: lee! Seu fi 0 tg ih lah ie. Party erie: - 2 <e- “760 
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Gray hard sand ee 6« e« 2e© # @., 4 er yo ae -° ® 815 
eee ND Vet os: Ca iste. Mer cee apPireape eral estat DAG 
Bere ak send). cerck psy. ces fol cepnrey-or 0;n0,s0-/ BOL 
: Gray - hard. sand cal ty. to... ehe « e@ 6 © 6  e »,* BBO 7, egies 
Gray Mee SOND yn es + oh oh ee Oe, . eee @, 920... Me 
Beer. SOT 5 5 «6 50 ye ue ot oe-e «0 te Me “SEO 
BME talialdgane “pod iee Sei ie ommererae “2 ¢ HOLS 
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Seer Limestonetocliupagoerd. BON nest -bh-w “& ETO." 
EL a Gh ak cg gg te ke ee UC LETO 
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Brownyhard Lime -s oe /s.9-9 0.0 © # © « .1402 
GEROPE SHALC- yp pe 2 eee vee Be pee 8 ge LAOS 
meet limestone » >» » oe gee 8 . e 220K, 
Geese Bnd Ted TOCK 5-5 » ‘wo eo+-er pep 0% 9? SLE00 
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DEP SHALC pins 6 9, set wre eigen 02.957 EeOOe 
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generalized adotogis | Section’ for Gig 38 On. aE sp So a | 
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Quaterna’ ry: ee Tae ae f “le” Sei ee ee i te see ee 
Recent, .--* alluvium, otapeveyece gages es 0-501 
Pleistocene: :® hese 2: ge: 458; ‘fe eae do ae 

Pennsylvani ans * * a ce oe oOo Oe, ‘eo 8, ‘ee he 
PostwAl legheny.e- On ee ee es; Mote fie 
Allegheny-. Pie Se a er 2 a ove re 
Pottsvilte,.-- (Not ‘exposed act ‘surface) 


Mississippian: (Not exposed | at ‘surface) — 
x = ie Ge 4 . ° * y . at a es : Ricca 


So t Geptipe Waren Ne a ; J 


- » 


= ? 


“a 


sz - < 


The flood plain dep Loe. of Gibson. County. are 
excellent. sources‘ of. ground water, likewise are the. old lake 
deposits and the. ‘sands scp coche pf, the Surtioney ‘formations 
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The Ponrisylvartion “sendst ones, and ponls | are aneea 
though in many ‘arca’s mineralized waters. occur in the coal | 
peds. Usually “sdolubte-compounds ,of {ron are frequent in coal« 


bearing atrotae — ee he hs he Fo wl, 
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Sha Llow W8lls: springs, -and surface. * supplies ‘furnish 
this county with’ water, «*Gibson. County 18 fortunate with 
PPD Se to its” prokinmity- to riverse oe cat Fae. 


“Vator puRLEES: Ce 22°, Towns in. Gibson County 
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- n 7 
, > i > Steins 
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sexes stone: =~ Pieri k ick 1,808) The 61 of Princeton 
is supplied With Water -by the Rr jriceton Water &. Lighting 
Company, ..& Oelcie corporations - The water is secured from 
the Patoka Rive or dnd trea&bed by. cae eyes and filtration 
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Sonera 1e% ‘- A epaveiatice 293) “tee town 6 aan 


eae et as 
has noe Pub eae TO bob Suppty spabones * 


prensteebe ae 7 72 population W728). the town of Francisco 
has no purine waver * supply system, «5 Sok 
onkle: ag te * (ngpulation 2, ate) The town’ of 


Oakland City Vas rt we ter sytem. The Supe y. £6 obtained 
from impounding Fosorvoirss . : 
Haubstadt) 


2-2 ( population :6%4) .Tee° town of Haubstadt 
has no ‘public “Yate lees . a tgs 


UPL? SYS EB 5 

Gaonsy eed “ tpdpulation 1 056): The town of 
Owensvillé owns its water supply: Syston, The source of 
water is. tubplar! wells’ Naiedbeedl Seco ies 7 aS as 


Fort Bra anche . LY popiatn ten! Se 342) “The water supply 
at Fort Branch 1s city owned... The: source is dug wellse 


BS, 


Hazelton, -- (population 507). . The town of Hazelton 
owns 1ts water system The supply is obtained from White 
Rivere 


Patoka, == (population 634) The town of Patoka has 
no public water supply system. 
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GRANT COUNTY 


GENERAL FEATURES 
Area 4235 square miles Population 51,066 (Census of 1930) 


Grant County is located about 20 miles northeast of the 
geographic. center of the State, It is the third county west 
of the Ohio-Indinna State line, and the fourth county south 
of the Indiana~Michigan State line. Marion is the county seate 
The maximum altitude of the county is 930 feet above 
sea level and the minimum is 720 feet, thus giving a total 
maximum relief of 210 feet. The maximum local relief is 65 
feet. 


"The surface of the county is essentially a plain, 
dissected by the Mississinewa River and its many tribu» 
taries, The only surface relief developed is due to the 
gradual° decpening of the various stream valleys and gullics 
and the constant lowering of the surface by erosion. — Hence, 
the rougher topography occurs in the vincinity of the strcam 
courses, particularly along the Mississinewa’ River and along’ 
the larger creoks, which have cut their valleys 50 to 100° 
feet dcep through the glacial drift.to the-river level, 

The topography near the streams may be described as undulate | 
ing to hilly, although the crests of the,hills are on a 

level with the plains back from the river, Tho wostern, | 
southwestern, eastern, and northcastern parts of the county 
are comparatively level. The central and northern 
portions are more broken and are naturally better drained," 


Drainage, -~ The larger part of the surface drainage of | 
srant County is controlled by the Mississinewa River, In 
the south sart of the county the drainage is effected by 
soon, Docr, Bell, and Prairie creeks, all of which are - 
tributarics of the Mississinewa River, The branches of the 
fississinewa which drain the southéastern portion include 
(hree Milé, Lake, Sleepy Hollow, Hog, and Barren creeks, 
the streams draining the northeastern part include Hummels, 
fasscy, Lugats and Walnut creeks, The southwestern portion. 
of the county is drained by branches of Wil@ Cat Creek, 
including Prairie Run, Grassy Fork, Middle Fork, and Poll 
lalk, The extreme northwestern part of the county is ~- 
lraincd bly branches of Big Pike Creek, including Brooks, 
‘aylors, Stoney and Pipe creeks, The northeastern portion. 
-S drained by a small tributary of the Salamonie River. ” 

i Small lake in the castern part of the county is called, 
‘The Lake," It is situated at the hdad of Lake Creek, 


GEOLOGY 
— 


The alluvial deposits of Grant County are limited 
n arcal extent. The valley of the Mississinewa is deep 
nd narrow, and-none of tho tributaries, except Walnut 
reek has alluvial bottoms of any extent. The Mississinewa 
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valley fiat is developed to gne-~fourth to one-half a mile 
in width at a few places along its COUPSC» | 


Grant County is. entirely mantied with glacial drift, 
which varies from ten to 400 feet in*thiclmess, The ereater ; 
thickness occurs in’ preglacial valleys or deeply eroded 
surfaces. 


Dre Ae J. Phinney, in 1883 described the glacial 
CeRp SEe8 of Gra ant SOUPS Shots BEE a: 


Fale ets is the principal deposit over the 
eastern portion of the. county, .Its thickness is about 
_ 60 feet, Beneath this is the water-bearing bed of. sand 
- and. gravel; under this lies the blue bowlder clay, so nicely 
exposed in the bank. of.the.river east. of Marion, ,The bed. 
of. sand and ‘gravel is not so constant as the clays. In 
the western and southern parts, gravel and sand are found” 
_in. pockets: as: wells, sunk only a few feet apart, “shew, 
in, onG, nothing but clay, while the. other may strike | 
gravel within afew feet of the surface, and afford an | 
unfailing supply of water... In places, thin beds of gravel 
are passed through, in. digging wells, at..a depth. of i0 
or 15 feet, but water. is obtained principally from O8enae 
beds, and is thus freer from impurities. Many-of the” 
“swamps, bogs and round sink holes. or ponds Are underlaid 
with gravel and sand, A pike was being built in Pairmount _ 
Township, the gravel ORs which was taken from a swampe 
It was necessary to usé.a. pump to keep. the pit free from 
watecre At Jonesboro, ‘the bluffs are.composed of sand and 
gravels. elsewhere observed, they are. formed of heavy blue | 
and gray Clayseiyda the’ southern. part of the county, along 
the river, the gray clays have become yellowish or rusty — 
colored from - oxidation or the iron in the limestone, . 
which;forms a ‘good. portion of the drift, being: thoroughly 
mixed with the clays, South of Marion is a deposit of. 
gravel, below the.old bed of the Mississinewa: but- this 
was deposited by the mélting glacier, not by the river. 
It supplies the. city and railroads. with an abundance OL. 
this valuable material. “4 ‘ 
“Bowlders, although common in the county, are not 
numerous, excs “pt in a belt near Jalapa, where are found 
many large onese =They are principally granites, gneiss, 
greenstones and quertzites, They were. evidently torn from — 
the under; surface ofthe glacier. as.it<passed.over the 
ridge or rock exposed in the bed of the river. Limestone 
bowlders: were once numerous along the. river, between — 
Jonesboro and.New Cumberitand, and were “burned for lime, 


The above report of the early gcologist an Indiana is 
interesting from seyeral viewpoints.. From the standpoint of 
the hydrologist it is notable that the water=-table in Grant | 
County has been lowered to. such a remarkable.degree. The use 
of drain tiles, modern agricultural methods, open ditches and 
gradual. abs SEP LO or By. muck and peat arcas by oo) 


bey 
_ fate 


eee 
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interests heve aided in the process, 


Bast of the Mississincwa River, and roughly parallel 
with it, is a well-defined moraine which lies on top of till 
bedse it is known as the Mississincowa Moraine, The relief 
of the moraines is about 50 fect which makes it a prominent 
topographic fcaturc, and is five or six miles in width, 
In the morainal’ belt the wells are drilled, and extend to 
pravel beds 75 to 100 fect below the surface, and the water 
is socurcd from the till-rathor than from the morainal drift; 


"Over throc-fourths of Grant County is covered by 
3 mantle of till which conccals the rock and varies in 
thicimess in differont parts of the county up to 400 fect.’ 
[his variation is due almost altogether to the irregu-= 
larpitics of the undorlying rock surface, for the till: ite 
sG1f forms a romarkabiy flat, featureless upland. One 
of the most prominent features of the rock surface, al- 
though tiucro is no. trace of its cxistorces in the present 
surface topography, is a grcat canyon-like valley, 200 to 
300 fect deop, which crosses the northeast corner of © | 
the county, Mr. Je A. Bownockcr has traced this-valley 
from the Ohio River up the valley of the Little Miami 
50 New Carlisle, Ohio and -thence west and northwest into 
“rant County. Additional well records show. it, to con 
rinue northwest. beyond LaFontnine, and it doubtless cx- 
ends still farther northwest. One woll in Miami County 
bout 4 miles north of Peru, is reported to have pene+ 
rated over 500 fcoct-of drift without entering rock, and 
ne Suggestion is made that the well.may be a continuation 
ff this sane deep preglacial valley, ~:In the Mississinewa 
‘alley below Marion the rock has been exposed by strcam 
utting, and in the southwest corner of the county, north 
PRigdon, it rises within 6 fcet of the surfaco,.- Thus 
ne thiclmcss of the till is seen to very within wide 
imits’in different parts of the county." : 


‘he bedrock: fornations of Grant County which lie im- 
ediatcly under the glacial drift consist of strata of 
ilurian agc, Outcrops of the bedrock oécur along the courscs 
f the Mississinewa River and Pipe Creek, 


Cumings and Shrock (112) have described the outcrops 
f Silurian strata in Grant CountYe 


Ii2) Cumings, ©. R., and Shrock, R. R., The Goology of the 
ilurian Rocks of Northern Indiena, Publication 75, Depte 
f Consorvation, State of Indiana., 1928, p. 173, 

"The Liston Crock limestone has beon quarriod at 
numbcr of placcs in this county for building and founda- 
ion stone and for road material, In tho north part of 
apion, along State Road 15, in the 8. W, + of Sce, Sl, 
- 2ON., Re 8 E., are two small abandoncd quarries, one 
mn cach side of the road, .from which the. slabby Jiston 
reek limestonc has boon quarricd. Both openings aro now 
ull of water. Tho Mississincwa shnlo has also boen 
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quarricd rather oxtensively about Marion for building 

stone (Phinney, 1884, 144-149). Three aad one-fourth 

miles southeast of Swoctscr, in the N.W.z of Soc. 16, Te. 
24 Ns, Re 7 Ee, along Pipo Crock, .a small quarry .in. thee 
Liston Crock limestone has recently been .opcrated. The - | 
stone was «crushed for local road purposes. Ono milo — 
southcast of Micr, in the S. # of Sece 55, T. 25 Ne, Re O | 
E., scvoral small quarrios were once operated. These > a 
openings were made in the inclined strata of a reef. 
_Limestone also outcrops in the bed oF Pipe Creck nearby. 
The stonc was crushod and used locally for road construc- 
tions A small’ quarry was.once worked about a mile north- 
cast of: Rigdon. The crushed stone, which is of Liston 
Crock ago, was used for local road repoaire™ 


Gonoralized Geologic Section For Grant County 


Quaternary orli- 
Recent, -- chicfly alluvial matcrals e« e QO~-40! 
Pleistocone, -= glacial drift . « « ee 20-425! 
Slilurienes / 
Liston Creck, -- limestone « « « o's 
Mississinewa, -- shale (Exposed along 
: Missi ssimowoun Raver) «7 face: Sok4 bles CO eee | 
Ordovician: (Not exvoscd in county) « « « « » : 


a ei 15-20! 


GROUND WATER 


Ground watcr may be secured almost anywhere in Grant 
County in tho valley alluvium and it is not necessary to sini 
decp wolls whore the alluvium is present, Tho alluvial des 
posits all. occur along the bottoms of the larger valley, | 
more cspecially that of the Mississinewa River, The thick 
nossa of the alluvium varices, In placcs the Mississinewa | 
Riv'r flows over bedrock and in such places the alluvium is | 
quite thin, In the first or lower portion. of Une valley | 
flats, tho water table is slightly above the water level of 
the river, though, in the higher terraces the water table is| 
farther from the surfacc, | 


In tho glacial drift which covers the county, ground 
water can usually be obtained, however, in cortain arsas 
tho till is composed chicfly of clay and wells are not large 
producerse Whore the till is thiek, decop wells invariably | 
encountcr good supplics of water-in gravel and where the 
till, is ‘thin the wolls jarc, usually drilled’ inta.the bedrock 

| 


Tho bedrock formation immediately underlying the drift» 
is tho Liston Crcek limcestonc. The water available to wells 
drilled into the limcstone is from joints and bodding planes 
The Liston Crook limestonc has become an importent source gt 
water in Grant Cotmty and in arcas topographically low, many) 
of the wells flow. 


Grant County was exploited for oil acd gas following — | 
thoir discovery in this goncral arca in 1886. Many of the | 


2e4 


yresent good wells in the county are the results of that drill- 
ng campaign. It was always necessary to casceoff the water © 
n the upper formations, When the well failed or for any 

eason was abandoned, the owners usually "pulled": the casing 
‘or use in anothcr well. [In many cases, unless the salt: ~ 

rater which invariably was present from the oil producing . 
tratum, was plugged off, the upper horizons became polluted, 


Many flowing wolls in the county were of the “artesian 
ypo due to the heavy gas pressuré which lifted theo watcr 
o the surface, howover, other artesian wells woro of the 


ormal type, and not duc to gas pressure, 


Capps in ‘!ater-Supply Paper Numbor 254 has described 
ells in the limestone areca which were in "sympathy." At 
arion, 2 flowing well] at Matter Park’and the wells of the 
erion Paper Company were in sympathy, When the wells of 
he peper company wore drawn on heavily during the week, the 
attor Park woll ccasod to flow, howover, on Sunday when the 
aper mill was idle the Matter Park well resumed its strong 
low, This illustrates the underground connection between 
ellis drilled into limestone, : 


Water Supplics of Towns in Grant Count 


Morione =- (population 24,496) Tho city of-Marion owns. _ 
ts water plant which obtains the city supply from 20 wells’ - 
tich vary in depth. The wolls produce water from the lime=- 
cone found at 139 feet, The limestone is exposed in the river 
od at Marion and in some parts of the :town it is 200 feet 
slow the surface, so it depends on-the location of thé well 
3 to the depth at which bedrock will occur, In.-rcocent 
ars the city of Marion has had wells drilled into the 
cial drift which have given Satisfactory. services af. 


Fairmount. -=(population 2,056) The. tow of Fairmount 
mS and operates the waterworks which Supplies the citys | 
uur wells drilled into the limestone, which here lies 16 feet 
slow the surface supply the needs of the tow with approxi-+ 
itely 220,000 gallons per day. The wells are. 4, 8, and 12 
ches in diameter, The 12-inch well was drilled in 19¢@i, 
16 others in 1893. Some private wells are in use in Fairmount 
id average 40 feet in depth, ¥ 


Fowlerton, -~ (population 204) The town of Fowlerton | 
Sno public water Supply system, wee 


Matthews. -- (population 513) ‘The town of Matthews has. 
public water Supply system. oi . 


Upland . -~ (population 906) The town of Upland owns its 
ter system. Two wells, six inches in: diameter drilled in 
97 to a depth of 185 feet into bedrock supply the town with. 
ter. The water is reported to have an iron taste and is 
ite hard, Water Stands about 90 feet in the wells, 


| - as ze . 
Gas City. -- (population 5,087) The city of Gas City 
as its “eter system..Five wells drilled into the under- 


Ae 


220 


lying limestone produce the water, . The limestone occurs at 
105 feet and the water horizon is found at 128 feet. 


Jonesboro... -- (population 1,496) The.,town of Jonesboro 
ows a municipal water plant, however, the dug wells are not 
in use. The. sunply at present is obtained from Gas Cityg “ae. 


SwayZee.s -=(population 604) The town of Swayzee has 
no public water supply system. ‘oer 


Van Buren, -~ (population 766) The town of Van Duren ae 
owns its water system... The supply is obtained from tubular ~~ 
wells, Limestone was penetrated at 100 feet. The source Ofte 
water is the drift water which percolates downward: into. the 
Limestone, , | ; ah OS 3 * 

3 . 

‘Dypical Wells in Grant County 
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Formation Construction 
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From Water-Supply Paper 254, page 127, 
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GENERAL FEATURES 


eee we ee, 


oe 
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irea 545 square miles ~~“ “Populatiow# 31,481~(céhsus of 1930) 


Greene County is located in the southwestern. part of the 
states -It is. the.second. coywnty.east. of the -Illinois-Indiana 
state line, and the fourth county north of the indiana~Kentucky 
Btaue LIviG ses «+... Te ice am, ? 


The maximum altitude in Greene County “s 925,feet above sea 
evel and the minimum is 470 feet above sea level, thus»giving a 
oval maximum relief of 455 feet. The maximum local relief is. 
00’ feet. The eastern one-third of. Greene County-.is within the 
inglaciated. area of. southern Indiana., This part of the, county 
‘ Very hilly. .1It is.a.part pf, the. Crawford Upland. The. west- 
rn portion of the county is in the Wabash Lowland and character- 
zed by aggraded valleys which afford little relief, 


Drainage. ~—-The West Fork-6f-White “River flows through the 
entral portion of Greene County. Most of the drainage of the 
ounty goes into. White River.. The principal tributary is Eel 
iver which also enters the courty from the north and joins White 
iver at Worthington. The northeastern part. of the. county is* 
rained by Richland Creek and its chief eastern tributary,~ 
eech Creek. The southeastern portion is drained by another 
ranch of Richland Creék, Pluimmers Creek and by Doans, Creek, the 


atter a branch of West Fork of “white River.’ A part of south~ 
astern Greene County draihage enters the Hast Fork of White: — 
iver by way of Indian Creek. Two small tributaries of Eel 

iver drain the northwestern part of the county. The sotth- 
estern part is drained by Black Creek, a branch of the West Fork 
f White River. sian Se ate ine eT 


‘GEOLOGY 


The unconsolidated deposits of Greene County consist of 
lacial drift,.valley train deposits and alluvial deposits of 
née flood plain type along the major streams. The glacial drift 
a1 western Greene County is from.10 to. 20 feet in thickness.-In 
srtain areas the drift has been entirely removed exposing bed= 
Ick. Also preglacial channels have ‘been filled sq. that greater 
aicknesses of drift accumulated. ‘The valleys of the West Fork: 
{ White River, tel River, Kichland Creek, and other streams..in 
1¢ glaciated area have wide flood plains and thick deposits of 
Lluvium. . ‘ he . =f 


_ The bedrock formations of Greene ‘County :are composed of 
trata of Mississippian and Pennsylvanian ages. Outcrops Ot. « 
tales, limestones, and sandstones belonging to the Chester 
2ries of the Mississippian are present in the eastern part .of - 


te nits. Sense = Gp : 


Bc 
col 


a county. The basal sandstone of tae ‘Pennsylvanian (Mansfield 

sts on the Chester in this. areas: Pre. strata -of “the Pennsylvan- 
ae system are subdivided into the ‘Pottsville and Allegheny 
series, from east to west in the : order, O€, taeir outcrod. 


Generalized Geologie Sectie ae 
Quaternary: . 
Re cen thsi => chiefly Sa vwattin wid res dual pase cor ar 
comaibete tals wo «fo Sao alecech. ath. al Cea 
PleLetocene,, -~ glacial drift, outwash ar . - 
deposits ee 
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The alluvial materials ey Fitbent to the major streanis: are” 
excellent sources of water. The city of Bloomfield obtains.a™: 
city supply from wells’ drilicd into the graveis and sands ip he 
flood plain of the west. Fork of White River... The glacial. draft. 
is a source.of water, where the drift is sufficiently thick. “1 
valley trains and outwash materials deposited by waters: ee the 
melting ice are eee sources of i acre | 

Many springs occur in a ae County, aguetta tes in. ae ae 
eastern portion of the area which:is unglaciated and has, Chester 


formations outcropping. 

Shallow wells usually obtain water supplies adequate foe | 
farm and home use. Streams and ponds furnish stock water. | 
Cisterns are utilized for home use in areas where groungs water | 
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Water Supplies of Towns in Greene County. 
eee ee en ea a ETT a ET RS LARD 


Bloomfield. -- (population 2,298) The town of Bloomfield 
is supplied water by the Interstate Public Service Company, @ 
private corporation. The wator is obtained from two wells 
drilled into the alluvial sediments of White River flood plain. 
The wells are 12 inches in-diametcr. They were drilled in 1926 | 
and 1928. . es. | 


Jasonvillo. -- (population 3,556) The city of Jasonville 
has been furnished water from a tubular woll by a private cor= 
poration, the Jasonville Water Company. Bedrock is penetrated 
at 25 fect. The water-bearing stratum is a blue limestone and 
blue shale according to reportse The well is LO inches 2 
diameter, drilled in 1913. ‘ 


Linton. -- (population 5,085) The city of Linton owns its 
water system, The supply is obtained from eight wells drilled 
into gravols of glacial drift. The depth to bedroek is 74 foets 
Water stands-at 34 feet in the wells. The wells are 12 inches — 
in diametcr and were drilled in August, 1928. Scasonal variatic. 
in hydrostatic pressure have been noted. | 


Worthington. -- (population 1,687) The town of worthingtor 
is furnishcd water by the Interstate Public Service Company, &. 
private corporation. Five wells produce water from the valley: 
alluvium. Mo bedrock is ponetrated‘'in the wells. “A few ogame. 
flowing artesian wolls are reported in the southwestorn portion 
of Worthington. Many private wells are used and the water: leve: 
is only 18 feet from the surface. The location of the town neal 
the junction of two major streams assurcs a permanent water Sup 
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rrye = (population 366) The town of Newberry has no 


chy “ee system, 


7. 2 gre ‘water’ -- (po pulation 450) The town of Switz City has 


. opens ton 206) The town of Lyons has no public 
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GENERAL FEATURES 


ene AS See ne 


sa 399 square miles _ -- vPopulation 23,444 (Census of 1930) 


Hamilton County is located in central Indiana, just north - 
ithe geographic center of the State. The county is approximately 
iquare, <Q miles each way. 

The maximum altitude of Hamilton County is 950 feet above 
» level, and thé minimum is 725 feet above sea level, thus giving 
otal maximum relief of 225 feet. The maximum local relief is 35 
te. 


| "eee the Surfacé of the County 1s composed of ground moraine 

| the most “part, which has been dissected by streams. The till 
in is fairly level except it is quite hilly in the Vieinity of 
eams, or where moraines exist in the western edge of the county. 
road belt of moraines in the western half of the county is quite 
) and in places merges into the ground moraine,-or at least can- 
| be distinguished from it. The surface configuration of the ens 
€ county has been determined by the glacial deposits and by the 
‘sent streams. The bedrock is go deeply buried that its irregu- 
Surface ha&S no°efféct apon-the present topography. 


Drainage. -- The entire drainage of Hamilton County-is in- 
ded in the West Fork of thite River basin. This river enters 
n Madison’ County on the east at a point about ten miles south of 
“northeastern corner of Hamilton County and flows in a south - 
twardly direction through the county to. enter ilarion County. about 
miles from its eastern boundary. The northeastern part of the 
aty is drained by Duck Creek; and its two branches, Long and 
*, and Sugar Run. The central part is drained by East Creek 
1 its tributaries, Hinkle, Lick, West, Cicero, and Weasel Creeks. 
| southeastern portion is drained by Fall Creek and its tributar- 
, Crosby and Sandy. The extreme northwestern part of the county 
irained by Finley, Eagle, Lick, West, and Long Creeks. All of 
Streams are part of the West Fork of White River drainage system. 


GEOLOGY 


The unconsolidated surficial materials of Hamilton County 
(i8t of glacial and alluvial deposits. The alluvial materials 
‘along the main streams and white River. At the present time 
ie River has a valley flat of considerable width and terrace ge- 
ts which have been developed above the present flood plain, 
‘€lacial deposits consist of ground moraine and terminal moraine. 


| 
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| 
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The moraines, all located in the western portion of the county, 
are of low relief. It has been estimated that three-fourths of | 
the surface of Hamilton County consists of till plain. ~ tie 
drift will average about 100 feet in-.thickness. Most of the 
stream valleys are underlain by till. Bede 


The bedrock formations of the county are of Silurian and 
Devonian age... The Siiurian strata underlie the drift in the 
northeastern half of the county. The bevonian strata underlie 
the arift in the remainder of the county. Outcrops of pedrcek™ 
occur in Section 36, T. 20 N., Range 5 Hast; in Sections 7 16, 
26 and 31 in Township 19 N, Kange 5E; in Section <9, Township 19 
N, Range 6 east; in Section 32, Township 18 north, Range 6 east; 
and in Section 6, Township 17 north, Range 6 east. Vil oh She aaa 
ception of the outcrops named, the surface of tne bedrosk is — 
covered. In many areas the bedrock surface is irregular, whign | 
accounts for the varying thickness of the drart. . 


Generalized Geologic Section for Hamilton County 


Quaternary: 
7 Recent, -- chiefly alluvium. . « .« nt aan 4 O- 401 
Pleistocene, -- glacial deposits “ah suc: oe a 


Devonian: 


New Albany, -- shale {underlies drift in south- 
western corner of the county) . . . Thin 


Devonian, limestone, -- + 6 «0 + © +8 © + 6 @ 40! 


Silurian: 
a | 
Liston Creek, -- limestone » 6 « + » © « 6 «8 . Thicknes 
| “49 unknown 
Ordovician: (Not exposed). 


ons 


GROUND, WATER 


Ground water may be obtained from several geological hori 
zons in Hamilton County. . the alluvial flats along the rivers a¢ 
streams, the glacial drift, and the bedrock of Silurian age are) 


aquifers. As a result of the wide distribution of till, Buen. | 
surface and its great thickness more wells in this county draw 


| 
a 


207 


their water from till than from all other sources. ‘he clay 
layers of the till give up their contained water very slowly. 

As a result, where greater quantities of water are demanded, 

the wells are arilleda to,..greater depths. lf it is possible to 
intercept a gravel horizon in the till, water flows more freely. 
If the gravel lense is large an abundance of water is secured. 


The drift yields hard waters that differ in mineral con- 
tent. Capps in Water-Supply Paper No. 254 has given analyses 
of water from ten differcnt locations in the county. The total 
solids vary from 550 to 1,284 parts per million. It is interest- 
ing to observe that the well showing 1,284 parts per million was. 
Sm open ~ell, only 17 feet in depth. ‘The well in which the water 
showed 350 parts per million was 165 feet deep, producing from 
gravel. The analyses of waters coming from limestone showed no 
essential variation from those ‘#aters' from the drift. 


Silurian strata: outcrop: at a fe... points in. the valley of 

White River and in the vallcy of’ Fall Creek.: Many wells pene- 
trate the Liston Creck limestone in order to obtain water from: --. 
the joints and bedding “phones. The, drift accumulates Fhe “arp 
plies which penetrate the cavities and open spaces of the lime- 
stone. ‘tne. Devonian limestone underlies the western half of 
the county with the exceptton of the vory southwestern corner. 
The Devonian limestone also contéiins water which is yiclded to , 
wells, The shale is not an aquifer and iit not’ furnish | gue ieee 


ka 


Water Supplies of “Tovns in sami iton County. 


-Sheridan. -- (population 1,763)..-Tho town of Sheridan _ 
is supplied water by wells privatcly ovned. The woils are 
drilled through the drift into the Devonian limestone. Ono . 
well is 196 feet in depth, the other is 200 fect.’.water stands 
at 45 feet which 1s the general level of water in wells in the .... 
community. . mon Te : ie 


| Carmel. <- (population 682) . ‘The town of Carmol ovns © 
its water hae Bo os The viater is obtained from a tubular 
wont. ~ 


Bevats.. 2 esgedeoice 551). The town of Atlanta has 
no public water supply system. 7 ste hs 

Wiestficld. =- (population 688), The town of .estficld 
owns onc tubular | well from which the public supply is obtained. 


Noblesville. ‘<= (population 4 ary? The city of Nobles- 
ville is' furnished water by the Noblesville Water and Light Com- 
pany, a private. corporation. The supply is obtained from six- 
teen rells. Some of the wcllIs produce: from gravels and othurs 
are drilled into..the Silurian limestone. Some of ‘the wells 
penetrated bedrock at a Gepth of 80 foute. wh 


de 
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Arcadia. -- (poovlation 912). The town of Arenadia Towns 
‘one tubular well from which the public water sudply’ 18°00 Gaga 


Fishers Scat Lone. (population 138); Thesteyacaam Pishe 
Station has no public “water ‘supod.y systcm, oe: . 


Cioexro. oom, Lpppetatiomi. «one town of Giccro. owns its 
water: SUDPLY, Bye ice The water is obtaincd from one well. 
‘drilled into the Silurian Limestone which was: penctrated ates 
FCC Ls. Mater: Megnas at 25 Peet in tho well and at the samenrdept) 
in the glagial drift of other Ger tree owned baie» in Me, 


vicin Le as 


Typical Wells of Bee OMe 


Location . we pta ‘i quality, Geiaen eyes Formation’ Construet: 
TLON-R5E (oi goit  Woo%s- model 
BOC a Oe: cis Cal St ae ‘Hard -- SSGOOGS , Gravol.& Driven | 
T2ZON-n SE sd cho” OO) SAD aie . 
‘See! Se. ae Ome x4 ree artis aN Grave l-Lime -; 
T2ON-R4E nee pe were ree 08 oro (gkone at Gaga 
De SOs (ae 10-160! PELE LS EL MD ‘= | Gravel-Limestone 
TLONSR4E poet ited “ee Mt teat nem 
Sec. 14 10-205! ee a Gravel & | 
a aaa bad Lime stone " 
Atlanta 10-300! “ : Gravel & 
Ae aa Lyme stone : 
T2ZON-K6E Br ca 
[6Gen 10-125! . " Gravel & 
* T2ZON-R3E rb pt | ; Se Limestone ‘ 
Sec. 36 AG Oe MACY OM, - 0 “8 Si Gpssedl é " | 
“T2ON-R3E . i390 oft .~dtdoS tl joet, aa ; 
SV eGGe 62... eee, ee a! OYOl LaTomog ct (er ae tt a 
TLEN-R3E a7 | <i) oo 5 
SeG—.e0 30-120! salon 1) s 
TISN-ROEK  . St 
Pee cae ee ee WER SE “VGravels& : 
TLON-R4E ee Oe Re 7 pow ee OSes 
Be iey i a 10-142! ‘ ie Gravel. ‘ 
TIONeRSOE . de 
Sece 56 15= 90! - Ro Or XN. Gravel & 
TLON-R3E pas a ies pee i‘ 
Sas oe e tod) ~~ Grewei-aie aa 
TLBNeWR4E 2° | Le ee Ae stone at 200! 
(ees OGebe EDRER cn Wo Gravel & a. 
TLON-RSE year Limestone | 
S30 eo TU a * Se Gen Ole ae aoe Gravel-Limo- 
TLON-R3E “0 : bets cle Cee Set oxte: vali aaa 
BiG Shae CORE ne eae Gravel ‘ 
TISN-H4E pacts A. AT QRS BEE ae 
Satie nt 10-110! Pe ae dS téavBodk he : 
TCON-ROE Tapes es ve 
Sec. 10 10-200! 2 is Gravel-Lime- 


stone at 280! 


Locat ion ni 


TLON-R5E: 
Seca 3 


PLON-R4E: 
Sece St; 


joblesvi}ic 


IE 
Sheridan: 
bi 


/ “Ts 


readia.’: 
Vblanta.. 
\roma : 
jaker'si? |. 


Corners 
Oxley =: 


amet 


‘larksville 


eming © 
urbin ~ 


agletown 
‘ishor ''s. 


orton :, 
olictvitte 


ew Britton — 


mega . 
trawt own 


estficla 


485 =1503-: ot . . 2 evel ow E 


 Se0ss00r: 


~ 25-100! 
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Typical wells of Hamilton County 


Quality Quentity Formation 


Gravel & 
Limestone 


Hard Good Driven 


Gravel-Lime- 
stong- at 2oo: " 
Drilled wells 33! 
gravel. Limestone 
bo: 175 
Grav Gl Rock 200! 
Private wells 
_Gravel--Dec per an 
) eee OCee L6H 
Gravel 
Lime stone 
... Gravel. 
Lime gtone 


1 8 aaat fee 


vo! 


20- 30%: 
i0- “SOM shallow | wells. 


c Ld ‘e = id & 


in 


10-1258? sf 
130- REDE La : ) 
gk wdes Mt ee Ree ee 


10~ 50?- 0. “EMG @raven: 
105-125"! stue Limo gitone 
a OA EE xe 4 ot Recs OC eavel, 
~20e 7543 ~ Gravel 
~ S-=LO0 Gravel 
100-120: Lymc stone 
10- 20%. Gravel - 
ROK 75 ty ~. Dime stone 
10-142!" Gravel 
15~ 50" Gravel 
~~ 7Q— 908 |. a Stay... Saame sito no 


Gravel 

_... uime stone 
 GRavgl 
limegtone 
Gravel--Rock 240! 
Gravel 
Gravel 
Gravg@l=--Kock 280! 
- AF PAVE L 

-L4me $town 


15-2001: 
22008 
100-125) | 

10-1258 ee ie 

BOL OON ay BE as Ud 
PARTON Prity Si 

10-2008 *. 
~25< BOMTP Sa. a. eT A ae Se 
50-112 © 


20- 185" aa a Gravel--Rock 260! 
n is : ; 
F 
7 Bs on a 


! 


240 


MINERAL ANALYSES HAMILTON igi 
: 7 ie _ (Parts: per million) . 


© , 
- ‘ 49 
we 
7 a8 f Bie ee ye Sie ie te 
fe) died = 4 4 ao joo | © G oO @ oO oO 
| 4 eo Sy <| oe ” Pe Geo [Qi [art je Pe rd 
: Od O it. od. o) na. CO Go (Go 18 eo Bo 
os: ac aig: a Gobae JOA [ae [Qed JO |. [feed cy er 
ce ES BO 1 La ee & : sina ‘los Hae jas yo + das 4 
“Arcadia Gravel |-° f .1¢-|-} soled}. os} 
| Arcadia Limestone i =) 80 | 25 
. Atlanta Gravel 240 | Slt 65 
Cicero. Z | s1 |29 hy 194 
Cicero: Gravel wee 2 ea LO PSO 
' Cicero! ' Gravel Deo. Fr. 
Bi ma. W,. O£ 
Cicero é Limestone =) 79 4 ail 
Noblesville jCravel 20 e350 84 |} 31 19 
‘Noblesville |Limestone j21 {3,0 82 450 118 
Noblesville 0 die to nt 188 
Sheridan Gravel Bae tie S 6li} 24 B47 Tr, 
Strawton [Dimes tone 3.0 aig 10 


enmeinantemontor 


(114) From Water-Supply Paper No... 254, 


Color 
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HANCOCK COUNTY 


& 6 7 othe | = LP 
GENERAL FEATURES 


en» - 
eee Be ee ces ae 


Aréa SO7 square miles Population 16,605 (Census of 1950) 


Hancock County is located slightly east of the central.” 
part of the State. It is:the first county east of Marion - 
County. in which Indianapolis is located, Greenfield is the 


Pe tos 


county seat. 

The maximum altitude of Nancock County is 1,025 feet: . 
above sea lével and the minimum is '790 feet, thus Sivingaws. - 
total maxinum relief of 235 feet: The maximum local relief 
is 70 feet. The county for the-most part is an upland area 
which*is lével.-to gently rolling. The streams heve. low gradients 
and the rougher topography. oécurs hear the streamsy» The 
interstream areas have. very low relief and in many instances 
it has been necessary to resort to artificial methods fon- .. ~ 
adequate drainage. The entire surface of the’ county is. ae 
mantled with glacial debris. The north and northwest portions 
are a till plain, however, a broad morainal belt extends. - 
northeast-southwest across*the county from these two COrméers. . 
Also there is a belt of meraines in the Southeastern part,.of - 
the county, with an area of till plain between the: two mene. 
tioned morainal belts. ~The extreme southeastern corner of the 
county iS within the valley of thé Big ‘Blue River and has 
been. modified by that stream, | 


' Drainage, -- Ali of the drainage‘of Hancock County 
is controlled by the East and West Forks of ‘White Rivers. _ 
The principal stream in the county is Sugar Cresk which . | 
heads in the northeastern part of the county and flows: 
southwestward across the county..— 7. a» 


Little Sugar Creek rides: tn .the eastern part of: the 
county and flows southward. to enter Sugar Creek beyond ._ 
the county line. The northwestern corner of the county is 
drained by a branch of Fall Creek; the Flat Fork of Fall 
Creek, which flows in a northwesterly direction out of the 
county. East of Little Sugar is the Willow Branch: of 
Brandywine Creek, This stream heads in the northeastern . 
part of the county and flows southward beyond the county. 


| The drainage of the western portion of the county is 
accomplished by Indian Creek, Buck Creek, and Hoe Creck, . 
all branches ef the lest Fork of White River and. named in 
order from north to south. . rt — A 


- GEOLOGY 


The unconsolidated deposits of Hancéck County:con= . 
Sist of tll plains and morainal drift, also alluvial de-« 
posits in the valley flats of. the major strcans.: The bottoms 


‘e 
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of Big Blue River, Brandywine, “and Sugar Creeks contain 
4mportant deposits of alluvium. = The valley of the Big 
Blue River served as a chanucl for melting watcrs of the 
ice during glacial times and consequently thse present 
valley is. much greater than the present Big: Blue would have 
‘developed. This accounts for the extensive alluviel dc~ 
posits along this stream, The alluviwa ranges from 20 to 
40 fect in thickness, The torracg deve hopian along Big 
Biue is also a feature formed during the molting oF; tes 


and ee aggradatione: 


Two belts of moraines trend nor thoaat- eyes aa ae 
across the county, and these arcas consist of. Low rol 
hills Sowers with bowlders of foret gn onthe ie: 


“The pdaeden formations 6F the county. consist of 
strata of Silurian and Dovonien age, The Silurian: “fornae 
tions occupy the northée stern onexhale - of the county. a 
the southwestern onicehalf of the county Devonian ataety 
-ynderlic the Grift. “SB: arift attains a-thickness.of a 
much as 250 fcct. No outcrops. of bedrock occur in- ‘then 
county. The geologic succession and Aig tribution of. streta 


“heave been de stormincd from woll- re ccords . and the known, disse 


-tribution of» ‘strata iin. adjacent countics. The Siturian. and 


x2 Devonian formations arc LimestonosS. ~ Details: of the « 


stratigraphy | are bpairsscasiiee- as no qupcRery: occurs: 


gonoralized. Geologic Soetion for Honcock county 
ER Resse 
Recent, -- alluvium. and Pa hee materia 1S see. 0-40! 
| Pleistocene, Aor gla eial. Geposits . was geen 715-300! 
Devonian: én ee a 


‘Devonian, “+ limestones (Do. not. outorop) . aa 
Silurfan: © 63 ah 
(No outcrops, but dotermined from vei. logs 
and distribution in pr cae counties)...» .: sn 
Ordovician: (to. outcrops) coe eae eee: UC 
GROUND 1. WATER oR 


Most. ors the ibboe: Gada for dGnastite purposes in. 
Hancock County has its: source in the ground, It may De” 
obtained from oa number -of goologié horizons,: The olluvial 
deposits in the valloy flats of tho major streams contain: 
an abundance. of water..- Tac till which covers. the county 1s 
the sourcé of: most ‘of: the water.’ ‘The clayey til Will: pePe | 
mkt: 2 siow: scop of Water: into. ‘tho wollse~ Meny wells are. 
drilied to greater “dopths in ordor to penétrete a Lense of 
gravel or sand. In most cascs wells which furnish coe | 
supplics enn be obtained without drilling into podrock, Tu 
moraines of this county aré ‘nothigh as arc thoso in | 
be ga aslel Indians. Ground wator. conditions in- tho moraine! 
bolts arc. vory Similar to thos cof tho till, Frequently it 
is- Ackosva ary bondi LE to grvator. dcpths in-ordor .to.socurs: | 
~wator. Meany dug woll'’s ‘€re in usc in the county. | 

| 
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Tho bedrock formations which widérlié tho drift in 

this county arc chicfly limestones, Tho watcr occurs in 
tthe woathered upper surfaces of tho limestones, or in 
fractures, joints, or beddirg plancs. ‘Both Silurian ‘and ~~ 
Devonian limestones arc aquifcrs. It is not neccssary: to: 
*penotrate the bedrock to great depths ‘in orden to obtain, _ 
adequate potable supplios. A fow fect into bedrock will ee 

a better woll than will decp pcnotration. The docper | 
horizons arc Pieoly. to contain minoral waters, unfit for use. 


etor Supplics of Towns in Hancock Co unty 
$hirle -- (population 761) Thc town of. Shirley owns 
ats GREP Stil systom, Tubular wolls drilled into tho | 
Silurian limestone furnish the water, Tho limestonco is). : 
meee ct at 300 foct and hydrostatic pressure raises -the) 
water lovel to Within 30 fcct of tho surface. malrioy 13 in 
Bae in Honry County, being divided -s ish ttlog Hancock. 
County, 620, Saar ae 141% BS acaae 


Wilkinson, -- (population 316) The tow of Wilkinson 
ares no public water supply systom. | PS Ay RRS 
Groonficld, -- - tpopulntion 4,188) fhe he of ‘@rvon=: 
field owns and oporatcs its public wator supply systome. .° 
_ fwo wolls, 12 inchcs in diamcter are cstinated to produce 
1,900, 9000" gallons por days. It is 148 fect to bedrock, which 
“4s Devonia an limestone. Tho water horizon ‘consists of 40° fcot 
of gravel above bedrock, Hydrostatic pressure raises the 
water to the surfecce, Greenficld has oxccllont ground 

Watcr conditions and can obtain ad«cquate Supplics cither: 
“from drift or bedrock, Mincral analyscs of the city Pappy 
as given by Capps in Watcr-Supply Paper No. 254 indicate ; 
pee parts por million of Tota solids. CAS re 

; eer tv Prey S2aopulation 1,289) Tho ae of Fort- 

vVillc owns its public wetecr supply Systom. The water is 
obtained from two wclls drilicd into the grevels. Ono well. 
is 104 feot, the othor is 119 foot, both are cight inch 
mollis, At Portville two good gravel, horizons are reported, 
‘the-first at 15 foot, the sccond at 80 foot. “Bedrock is 
“ponctrated at 165 foot with exccllicnt water supplics to 

be obtsincd, Tho socond gravel at about 80 foot is the main 
water ‘producing stratum in this loca lity. Sane * 


‘Now Polostino. -- (population 456) The town of Now 
‘Palostinc is eure ied water frem tubular wolls, “privatcLy 
ownéd, © ee SD OE 


sone "a raat 69) Tho town Ofte! 


Sprin Lake Park, 


Location 
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SoCa ats 


?L5SN-R6E 
Sec.-e7 


Mm TWN-R6E 


Seas’ 3 


-'T1LEN-RSE 


See 3S 


TI6N-R8E 


Sea, 55 


TLIN-R7E 
TLON-R6E 


‘Seg. 32 


TL6EN=R7E 


Sac tho it 


| T1L7N-R5E 


Seee 50 


TIVN-RVE 


Soce: of 


“TLE6N-R6E 
soos? Dt 


*" PLEN=R6E 
Sec. 18 


TI6N#-R6E 
See: 60 


TLYN-R8SE 
Sec, 24 


 TLIVN-R8E 


SCCe 22 
TL7N-R8E 
Sete 25 


TILYN-R8E 
SGC aie. 


Typical. Wells -in Hancock Comty..- 
cv’ ~ 2 ; <7 a“ so - ae 


20-2208 ee 
vesaato: © # 
: 50-85 © it 

158200 | " 

20-40 ott 

20-150 n 

sont00" 

508130. " 

20-110 tt 

20-40 - tt 

20-40 

25-80 t 
ee oo 

20"40! " 

30-1801 " 

20-180 r 
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” abundant Gravel. & 


ee Be a. 
Lines tongs 
“ Gren 
. Limestone < 
Bp AOS 
. Gravole ~ 
Liméstonc 
at 240% 


Gravel >” 


= 


we 


..Gravel | 
Limestone 


at 2760 


Gravel. & 


Limestone - 


drayvol & @ 
Limestone’ 


Gravel 


Craver: 


" ‘[imestone -« . 
“ae L7Ot 


‘Grevel 


Gravel & 
Linecstone 


Gravel & 
Td mestone 


“Quantity Formation Coustruction 

‘Dug-Driven- 

' , Limestone: Drilled 

.-. Gpavel-Lime Dug, Driven 
“stone at Drilies 
Bias é 


eS Drive 
“&' Drilled 


“ Driven & 
“Drilled 


-- Driven & 
> Drilled 


Dug & Driv 


} 


Dug, Drive 
18 Drilted | 


pene 


Drilled 


“Driven & 
“Drilled 


Driven & 


be 


: Dug, Drive 


be Drilled 


Dug, Drive 


& Drilled 


.. Driven & 
Drilied 
Driven & 

Drilled 


Dug & Driv! 


Driven & 


Drilled 


Driven & © 
priile. | 


ocation . Depth 


illow . 20-80 
180 
ilkingon. 00-100 


BE cons 


arrington 20-40 

hirley . 40-155 
‘t 170 

niladelphia “ap 
B i 25-80 


b. Comfort 20-40 


Quality | 


hawk «9 =~ 20840 -~---- 


TOO” os “ 


sliners . 
orners =» 20-110 
sCords= 
figae )§=6. 0-130" 
ERR 

ixwell 40-200. 

{ 276 
one oo -20=150- 
Len : 20-40 


leveland 15-200 


Pree 240 a 


arlottes~ 


: 170 
rtville 25-80 


WT | 
lestino 15=1P5 


aes) 2i) 
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HARRISON’ COUNTY 
GENERAL PELTURES 
Area 486 aquaré miles: + © Population 17,254( Census of 1930) 


_ Harrison County is-located:in cer.tral southern’ Indiana 
on the Ohio River. -The-county sest is Corydon. [ 3 


. “The maximum altitude: in the county is 980 feet above sea 
level, the minimum is’ 360- feet,- thus giving a totel maximum 
relief of 620 feet. The maximumlocal relief is 610 feetjothe 
greatest of any locality in Indisna. The entire county is 
quite rugged. The county is included in the Mitchell Plain; 
with the exception of the western one-third which is included 
Within the Crawford uplend,s The Mitchell Plain area corsists 
of undulating plains cut by few streams, but chrerecterized 

by Sinkholes and subterranean drainage. The extreme erstern 
portion of the county is underlain by rocks of the Porden 
group, the erosion of which has tesulted in lknob-like topo- 
graphy. The western one-third is characterized by sinkHole 
toposraphy, and isolated remnants which form ridges: and 
diversified topographic forms, 


Drainage.=- Blue River forms the western boundary of: 
Harrison County. It collects some surface water from the 
western part of the county through several short tributeriss,. 
Much of the drainage in the western and..centrsl parts of. the 
county is subterranean, 3 “ti ..A4 3D cdeel eu <-: 


2". 
1 = 


— Big Indian Creek, with its tributaries, Corn Creek from 
the north and Little Indian Creek from the northeast, .cerries 
the surface weters from the northeast and south-central portions 
of the county. This stream is a tributary of the Ohio River, 
which forms the southern county boundary. Water is. carried to 
the Ohio from the eastern. and southern prerts of the county 
through Buck Creek and its branches: Middle Fork and South Fork. 
Mosquito Creek, another branch of the Ohio, drains an area in 
the southeastern pert of the county. 


GEOLOGY 


H arrison County is -within the unglaciated arm of south- 
ern Indiana. The residual soils and doposits.of “hlluvium dlong 
Streams constitute the unconsolidated deposits. They are of 
little importance from the standpoint of ground weter,. 


The bedrock for mations which outcrop in the county sare 
ill of Mississippian age. From east to west these formeations 
Wo the Borden, Harrodsburg, St. Louis, Ste. Genevieve, and 
shéster. These various formations dip to the westward, except 
where locel structural irregularities occur, 
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Quaternary: ; wir 
Recent, -- chiefly alluvium ¢-.:sv-~5 w+ « + 2 + S 
Pleistocene, -- along Ohio River... . . +. + «© + = aaa 
Tertrary: chert gravels gece eee «Se Fee .O- 80! 
Mississbppian: 
Chester) \840,0S @O PET SAS 2° 8 * eo eee Te Be a rn 
Ste. Genevieve, -- ae, Se eee Mar reer ee ie . 3k 140! 
Stl Lbouis,os~-letdrs¢ wisheceoei-se siacoS Age eee 150! 
~ Salom: -- ,-reiwtedki<tece et ettes +o “eer ae «> oe 
Harrodsburg, <- 5 0) « bow @ © se @ Ww ieee To! 
Bérdens? -92¢ 2k wtalrow @Ah feb <6 Beh hs Co: eet ee 
Rockford, -- Limestone . " 
Devonian: (Not Exposed in Harrison County, krown from 
well records only) 
Silurian: (Not exposed in Harrison County, rovorted 
from well logs) | | 
Ordovician: (Not exposed) 


~ 


° .- ° e ° e e e ° Pate 51 


GROUND, WATER 


Tre only alluvial deposits of importance with respect 
to water supply possibilities ars those along tre Urio River, 
and along the lowsor courses of tts largor streams of the 
eounty. 


Malott (116) has described a formation wricr 18 as wuch 


Malott, C. A., Prysioprapry of Indiana, Pert 11, Handboo? 
of Indiana Géology, Publication No. 21, Dept. of Corservation, 


ne 


Tre bedrock formations of the county contain water in 
varying quantities. Many -natural springs are used.’ Th¢ 
cavornous conditior of the limestones with subterranean drain- 
age developed makes shallow welts: difficult to obtain where 
those formations underlie tre surface. Frequently joint plané 
and cavities are peretratod which yield and abundance of wat! 
The Borden formations of the southeastern edge of- the county ‘ 
not contain available water. i 


Many wells drilled for o11 and gas in tris county Fave ) 
obtainsd salt and sulprur waters in formations urderdyineg the 
Borden, so it ts likely that deapsr drilling will pover obtal! 
adequate water supplies. Shtallow wells, impouncing rosarvoir: 
streams, and cisterns will continus to supply Harrison County 
with water. 2 : | 

| 
} 


2AOD 

Water Suppliss of Towns in Harrison County 
Lanesville.-- (population 273} Tre town of Lanesviile 

btains a municipally owned water supply from a natural spring. 
he Harrodsburg formation outcrop in Little Indian Creek 
sarby, 41so tre Salem, and St. Louis formations, The exact 
tratigrapric position of the Spring 1s unkrown, other tran 
ris general information presented. 


Croydon.-- (population 2,009) Tre town of Corydon 
ptains a public water supply from Rig Indian Crenk, Tre 


town 
ms and operates the system. 


Otver incorporated towns in Harrison County include 
Llltown, Laconia, Mauckport, Crandall, Palmyra, Elizabeth, 
aw Amsterdam, and New Middletown, None of thaso 


towns has a 
iblit water supvly system. 
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SHENDRICK 8.200 UND Y 


ne mee 
— Se ys een | a an ee 


SOAS ee mT aren. «anes Greece 4 menemenere 
Se em eS a eee ee ee ee eee 


rea 408 squaré miles Population 19,725 (Census of 1930) 


“Hendricks County is located in. central Indiana.: To oer the 
inst county west of Marion County, in which Indianapolis is 
ocated. Danville is the county seat, , | 


The maximum altitude of the county is. 1,010 feet above sea 
evel, and the minimum is 685 feet; thus giving a totel maximum 
elief of 525 feet. The maximum local relief js 120.feet.':. The: 
rea of the county as a whole is a somewhat uneven plain and in 
eneral is little cut by streams. ‘he county is a portion of 
he broad plateau-like area on the divide betveen the Wabash and 
nite Rivers and known as the Tipton Tili Plain, . The surface 
f the county slopes from the northwestern to the southeastern 
orner. A low, broad, belt of moraine has a north-south trend 
sross. the’ county,: slightly west of the center. -Phe. relief of 
ae ‘southern’ portion: of the county is much more. pronounced, also 
te drainage is better developed. The northern part.of the. 
ounty. has‘ poor draindge with artificial drainage much used, 

Rete a me 4 je is 

Drainage. -- Hendricks County lies within the ‘ihite River... 
tainage Dasin. ‘el River, a branch of the west Fork of: white 
iver, cro'sses the northwestern part of the county. It has 
tree tributaries whichefiter or lie within the county, Nest. 
ork, East. Fork, and Ramp Run.. Mill Creek and its tributaries 
‘ain the southwestern portion of the county. The tributaries 
‘e West, Middle and East Forks. White Lick Creek flows through 
le Castern part of the county. Near the south boundary, a 
‘ibutary stream is West Fork of Waite Lick Creek which drains 
e central part of the county. The extreme southeastern corner 
' the county, is drained by the East Fork of White Lick Creek. 


GEOLOGY 


ne eae ees 


_~ The unconsolidated deposits of Hendricks .County consist of 
acial drift and alluvial deposits in stream valleys. The 
iMeipal alluvial beds are located in the. valleys of Big and 
‘ttle White Lick-Creeks, . are . 


_ Glacial ‘till plains occupy most of the surface ‘of the county, 
th the morainal belt crossing. the county from northwest: to° 
utheast, west of the'.center ‘of: the county. he thickness of 
2 drift varies considerably. Capps-in.\.ater-Supply Paper No 
# of the U. S. Geological Survey réports that in the south- 
ie corner of the county the drift is generally less than 


eoL 


"5 feet in thickness, but the depth to bedrock incrcases to the 
north. and east until it reaches. morethan 200 feet in the despe 
places. Both TlLlinatan “arid wistonsin gteciatiens transgressed 
this county, though the Wisconsin drift les given the present 

surface form, together with..erosion.:in-pest glecial times. 


The bedrock underlying the drift in Hendricks County con- 
sists of strata of Devonten and Mississipvian age. The: New .- 
Albany .shale of Devonian age forms the bedrock for the north- 
eastern cornér of the county. East of a- line extending “approxi 
‘mately northwést through a point just west of Bridgeport, =, 
Marion County to Brownsburg in Hendricks County, the underlying 
formations are of Devonian age. . 

. Most. of the county is underlain’ by strata of “Mississippi 
age and belong to the Borden subdivision. The bedrock dip’ ta: 
the southwest. — : sLOLE Ee Je ict ae 
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“Generalized Geologic Section for ‘Hendricks County... oe 


Quaternary: > oo zo) Oo FLlSw he wif & 2 
Recent, -- chiefly alluvium « s «6 2 se ee 6s 9 @ OF 
Pleistocene, -- glacial drift... .» oe StS 6g ee 

Mississippian: ce oc ee 
‘Borden; -- siltstones, shales, clays.e + s «+ ¢ 6 0 e 

OSs Rockford, -~- limestone s. 6 @ 6 @€ (4 © 8 «6 eee : O~ | 

Devonian: ~ 7 Fd o (hee -« 93. 

~ New Albany, ee Shale. ° ging ag e a. eo er he © | fg e 3 
Middle Dévonian, limestones (From well records) .. «Oe 65 
Silurian: (From well records) 6s sss se" “lem iia 
Ordovician: (From well records) Cincinnatian’ series . ~~ Bas 
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GROUND WATER - 


Alluvial deposits furnish supplies of ground water in areé 
along the principal streams of the county. The Pleistocenes | 
glacial deposits are aquifers and provide most of the ground 
water to wells in the county. ‘The till is predominantly clay, 
however, water occurs in the drift and will furnish domestic 
supplies. Drilled wells which go to greater depths usualigg® | 
penetrate gravel and sand beds of the till ,and produce more wai 
Frequently “the gravels and sands are found near the surface. 


The Devonian black shale underlying drift in the north= 
eastern part of the county is not an aquifer. It is relativel 
imperviouss Wells.must either utilize waters from the overly1 


drift, ordrill to the deeper limestones of thé Devonian and — 
Silurian. A portion of, the Indianapolis supply is obtained’ — 


From these limestones and this horizon should bear potable 
waters in Hendricks County... ..:: +1; he oe i + 


fi: 


wn gee: IT: 
The Borden group of rocks which underlies most of the 
ounty is-also relatively impervious and no adequate supplies of 
sound water will be obtained from it. Sees wells, which will 
pequently bear..salty water will result when holes are drilled 
ito the siltstones and shales’ of-the.Borden. In the western 
»rtion of the county, the deeply buriéd Devonian and. Silurian 
|mestones are. likely to contain highly mineralized Wwaters- unfit 
iP consumption, These formations produce ‘the: ‘renowned... % 
iytesian"” waters at Martinsville,. which is along the strike of. 
.e formations ericountered in the very southwestern. corner of 
‘ndricks ‘County. Near the Outcrop of these Devonian ie Ree aig 
‘lurian formations the waters are: good, but down the dip dnd 
. distance from. the outcrop oy at. ‘distance: from:the. contact of 
-@ formations and the. drift,- the. waters are seeaegen mineralized. 


os Sagi tes cf Towns in Pees County 
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= Pe Co pyr htt on: 489) The town of Pittsboro owns 
is public water penta Tubular: wells. are the ssOurCE or the 
tee. * | AS ee 


Sow eS ae, 


i: Danville, - | a eae 1930) ‘The. town: ‘of Danville owns ~ 
4 erates its water system.® Ten wells produce the suppkye 
'e Water i8 reported to be obtained from limestone, whichis 
und at depths from 110 to 165 feet, depending upon the. topo-= 
aphic location. The watér is pumped to a standpipe and dis+. 
ibuted by gravity. The writer is inclined to question. the 
ported stratigraphic source of the water. The’. Borden group. 
dJerlies the drift and valley filling at Danville. It ee 
lieved that the Danville wells have penetrated~some hard’ 
ratum in the upper portion Of the Borden of that area: “and. 

at the water comes from the a@rift. The Borden’ would. never: 
oduce pecdiate supplies for a town ‘the Size ae SO aes) Loa 


i Plainfield, -~ (population 1,617) The Rae of Plainfield 
as “a@nd™ ‘Operates its water system. The supply “is obtained ” 

om tubular wells, depth unknown. Water stands within-I5 feet 
| the curbe The wells were drilled in 1912.--The water is. 

corted: to. contain traces of iron and sulphur. Natural, “springs 
2 abundant in the vicinity of Plainfield.  For-many. years. 

3 and driven ‘private wells furnished the citizens with water. 
2 Indiana Boy's School near Plainfield obtained drinking. . 

iter from a large spring which issued from the:side of a gravel 

race. Other supplies were obtained from a deep well. The 

B Of this well is as follows: . : Pps 
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Soil ae brown sandstone’: oo, meee 
Bluestone ew « «wt « ete SS 8 lette oe ‘58h 
b Bluestone .« « .e ~ oe ke fee a ee a - e160! 
? Red Ss hale > e« ~ ee  « ie a e ‘a e g o 18 r 
| Re erown “Limesbane , « «: o! s+ o* «atv «52! 
Limestone « ee e¢ se e 6 °. e 200! : 
ee 2 8 rt or 3s! = orcs 


White: stone tO ae at ake 


200 


patel Ubi +. (population + 042) “TMHe town of Brownsburg 
owns its water supply system, one well.produces from the gravel 
of the drift-at a depth of 163 feet... The drift is reported-to 
be 250 feet in thickness heres The well is a ten inch well ‘ard: 
water rises to within a few feet of the surfece. It was drilled 
in 1923 and furnishes an abundance of good waters | aS 


The tovms of Amo, Coatsville, North Salem, Stiles syille, 


Clayton, and Lizton do not have public water supply systems, Th 
glacial drift is the chief source Pty supply in. these towns 
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Location Depth 7 ‘Quality - Quantity Formation Construction ! 
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HENRY COUN Py" 
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GUNERAL PREATURES.... 
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sa 397 square miles’ — =. Population 35,238 (Census of. 1930) 


Henry County is located in the. eastern-central part of .the 
ites It is the fifth county north of the Kentucky-Indiana 
ite dine and.the second west of the Indiana-Chio State Line, 
reastle is the county seat. 


The maxintum altitude of Henry County is 1,150 feet above 
. level and the minimum altitude is 880 feet, thus giving “a. 
al maximum relief of -270 feet. The maximum “loctal-relief is ". 
| feet. Henry County is within -the Tipton Pil] :Pldin vare@o..o27 
Indiana. It is one of the highest*counties in the State and 
entirely covered with Wisconsin @lacial deposits. A vicrainel 
t extends from the southwestern part of the county-to the: 
theastern parte. This belt is four to five miles across and 
ers a considerable portion of the northeastern part of the 
nty. The south central part of the county also has a separate 
distinct morainal belt which extends southward into Rush” - 


Drainage. -+="The larger part of thé drainage of Henry 
nty belongs to the White River area. A. small part: in- the 
theastern portion. of the county is within the Whitewater 
ins The northern portion of the county is dra ine -py. Bell... 22 
ek and-Mud ‘Creek which flow northward into the West Fork of 

te River, The northwestern corner is drained by Fall Créek, 
ranch of the West Fork of White River. The extreme northeast- 
portion is. drained by Stony Creek, a small “tributary of Fall 
Wueeeee se aes rae : Doe Bosse “ : 


Blue River, a small tributary of- the Rast Pork of White. 

Pr ,rises in the northeastern part 6f the county and flows 

ough the county in a southwesterly direction. Big Flat Creek 
2S in the eastern part of the county and flows -southwestwardl y 
\ direction parallel with the Blue River...Small branches of 
Whitewater. River receive the drainage of a small portion 

whe southeastern part of the county. 


The unconsolidated deposits of Henry. County, consist of the 
dal-drift. which: mantles: the- county, “nd the alluvial deposits 
& the major. streams, *The* drift: of the county varies in: 
kness, Near Micdletown wells have logged 207,178, 127, 


(806, and.165s:feet of drift. A well at Newcastle logged 333 
of drift, another logged 535 feet, This is thickest drift 
rted in the entire State of ‘Indiana, At Mr. Summit a well. 


= fe mt re 
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recorded 230 feet of driff; at Springport a well logged 156 feet 
at Spiceland, 151 feet; at Knightstown only 64 feet; at Lewise | 
ville; 247 feet; at Cadiz, 421 fee. at.Moreland, 1950 feet; and: 
at Kennard, 247 feet of drift. Tne surfacoc irregularities whicl 
existed when the Pleistocene deposits were laid down were very | 
marked in this area, rt | 


The bedvock strata ot Henry County are of Silurian age, wit 


the exéeptic.: .*¢the very extreme southsastern cormmor Of Tie 
county. Ina :cek valley occur outcrops of. Ordovician agGaae | 
Cumings and Si:xock Jhave described the quarry industry of 


<7 


: . : * t i - 


Cunings, E. Re, and Shrock, R. Rs, Pho Goology of the — 


Silurian Rocks of Northern Indiana, Publication No. 75. Depts? 
of Conservation, State of Indians, 1928, ps LiKe. | ro Ul 


this county. as follows ;- i ae 


» 


| ", lone quarry in Henry. County, long since inactive, 
‘has been -reported (Kindle, 1904, 427) at Quarry Milts, Gn 
Blue River,;.three miles southwest of Greensborough. tie | 


{ 

* 
stone, wiich is‘an cven-bedded, blue crystelline limestone 
was quarricd along the river and used for building stone 
and burned for lime. No exposure of the rock is now visib: 
the: only opportunity of scoing the stone boing in the ‘for+: 
mation of tho mill nesr the old quarry site... The stone is 
Silurian in age, but its exact.horizon is not kmown, 


Gencralized Geologic. Section for Henry County + 


Quaternary: . i ae a: abo ice oe ot 
Recent, -» alluvium and residual soils. . «+++. s Of 90 
Pleistocene, == glacial drift 4 t « i @ «© » » og a | 

Silurian: Limestones and shaless .« 3) 46 6 «© © & © © 2 2 150=250 

Ordovician: (Only few feet exposed) s— ae a | 

Cincinnatian scrics: Determined from well logs s 2»... 40 

, ee ee: | 


GROUND WATER -. ) 
; : i 
| | | 
e: : . 
Springs occur in Henry County, especially near streams, 4 
impervious layer usually underlics a water-bearing bed and wher 
the outcrop is down the dip from sources of water accumulation, 
springs result, .Ground water may be obtained from a number of 
stratigraphic horizons in Henry County, The alluvial deposits | 
along the streams and the drift accumulations afford the bost — 
sources of ground water, Usually an unfailing supply can be 9) 
tained from these sources, Wells which furnish water for doric'- 
supplies are sunk into the drift for a distance of 20 to-100 
foet., Thoso wells which penetrate gravel lenses in the drift 
socure the greater supplics of water, though the ground moral © 
or boulder clay will also furnish water but more slowly. 
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fhe Silurian limestone inmcdiately underlying the drift is 
source of good water supplics. he water occurs in joints, 
svices and along the bedding plancs. Many wells in this cowty 
sure water from this horizon, Usually it-is not necessary 
penetrate deeply into the limestono formation. ee 


Little is knowm of the cheractcr of the water from the 
ovician strata, which lio still deeper, in this county. - The 
ord of a woll drilled et Knightstown reports Frosh waicr in 
+ So-Called Trenton. The Tronton is the oil and Ses prceducing 
‘izon in this scction of:Indisna, Salt water is the usual 
ng in the trenton formations, So it is oxceptional if tresh 
er did occur in the Tronton. 


) Wator Supplics of Towns. in Tonry County 

Newcastle, -~- (population 14,027) The city of Nevicastle owns 
operates its water supply Systom. Five wolls obtain water 
m glacial drift at a depth of 105 fect. Three of tho wells 


10 inches in diameter, two are 12 inches in diameto>. A fow 
Wing artesian wells arc reported in this city. 


Knightstown. -- (population 2,209) The town of Knightstown 
s its watcr system, Pive wells which produce from a Centh of 
feet furnish tho water. Tho sourco is limestono of Silurian 
» The contact betweon the drift and the bedrock is usually 
sxcellent water horizon. Privato wells find water at depths 
n 20 to 58 foot. é . 


Lewisvillc. -- (population 442) The town of-Lowisvi lle owns 
water Systom. two flowing artesian wells. producing irom 
sstone at a depth of: 50 fcet supply the town. Othor-wolls 
rt a thie’mess of 247 foot of adrift in the vicinity of Lowis- 


ae a 
— 
fy 


Mount Sumit. -- (population 274) The town of Mount Summit 


} its water system, The supply is obtained fron tubular wells,- 


The following towns in Honry County maintsin no public 
Supply systems; Mooreland, Straughn, Greensboro, Kennard, 
4, Sulphur Springs, Springport, Dunrcith, Spiceland. and 
ntsville. Glacial drift is the source of supply for private 
Sin the majority of these towna, 
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GENERAL FEATURES 
———S SS 


eS 


ree 297 square. miles Population 46,696 (Census of 193.0): 


_ Howard Comty is located in north-central Indiana, ae 
okomo, the county scat -is-50.miles due north of Indianapolis. . 


The highest elevation in Howard County is 875 fect 3 
pove: sea-level and the lowest is 700 fect, thus giving a 

otal maximum relicf of 175 fost, Tho maximum local relief ig. 
oout 55 fec#. The averago altitude of the county is 830 feet 
dove soa levcl,. - pre | ace 


The surface of Howard County is level to rolling. The 
ylling land occurs on: cach side of Wild Cat Crcek, which 
*osses tho county from cast-to wost, The valley of Wild Cat 
»cek becomcs wider as tributary streams are added westward, 
ld Cat Creek valley -has been called a. wedge of undulating 
wface which tapors from tho smallcr eastern end to the 
‘oad end of the wedge at the westcrn margin of the county. 
rthern Howard County consists of broad flats and low swells 
d might be called typical prairie topography... The.southern 
rt .of the county is similar to the northern, however, more 
oken and’ the broad, ‘flat arca are more limited, “i 
Drainagé.--..The principal drainago basin of Howard 
unty is Wild Cat Crock. Thig streom.bas. two branches, 
d Creck and Prairie Run, which assist inh‘ the drainage of +*° 
@ southeastorn portion of the county.s. Throe tributaries 
the Wild Cat Creek; Honoy Croek, Little Wild Cat, ana elas, 
somo Creole drain ‘the. southern part of. the county. Deer: 
Dek tra branch of, the Wabash ,has Small tributaries in tho 
othern part of the county. .The extreme, northeastern | 
stion of the county is drained .by Honey..and Pike Creeks, 
‘butarics of Big Pipe Creek in Miami County. These wators 
‘into the Wabash, tone é 


GEOLOGY = 2° 


, he unconsolidated deposits of Howard County consist — 
tho alluvial deposits along Wild Caf. Creek and its . © 
ger tributarios, and the glacial drift. The valley of 

a Cat Creck ranges in width from.a fow fect to as much 
One-half mile at the lower end. Theo alluvium varies 

: ines are ‘low and inconspicuous, One’ belt SS 
‘inal drift oxtonds from Greentown northwest into Miami 
Wass countios, and Russiavilloe lios. on ‘ahothor small 

-ated portion, ; “pl ad 


The mora 


Bele 


[Pho till. is widespread over tle -enbivie—tomty,. “The. ae 
thielmoss varios from nonce where outcrops of bedrock occur 
to as much as..150 foot. - The adrift: will. average ‘about: 75°" 4 
feet in thickness over the county, but the southwestern" 
portion has thick drift.. Whore the drift ts. of. modorere, ‘Ses 
depth, it consists mainly of bill, but tHe deoper p6>vions = 
jneludo much sand and gravel in thoir lower parte! ©“ ~~~ 


Silurian Rocks of Northern Indiana, Publication No. 75, 


Department of Conservation State or indiana 1928.6" 


stratigraphic occurrence of tho strata in this northern 7 = oy 
Indiana region. The succession from cast to west across =3 
Howard County is as follows: Huntington Limestone of Silurian 
ago; Kokomo limestone of Silurian agez a tongue of Kenneth 
limestone cxtending northwestward from the vi¢inity. of Kokomo 


which limestone is of Devonian ago; Kokomo limestone of == 
Silurian age; and then the western part of the county has a 
belt of Devonian. limestones, This distribution is explained 


by the occurrence in the synclinal Logansport Sage © 


Goncraligzcd Goologic Section for Howard County 
Quaternary: eter ee ea peOOns. a. 
Recenty +- chiefly alluviym.s . 2s 4 4 s oe O= SORE. 
Ploistocence, -- glacial deposits ted NEL es + 2 VOLTS 
Devonian: | aes heel haa Ee nant Bs. 4 
Middle Devonian, --' limestones . (not exposed) 
wih 20: Beeeser is: 
Kenneth’, =< Limestone: oo. Sib. Sle) 2 
sa voriore . TAY EP 
fokomo, -=- limestono «. « « « % 
Huntington, -- dolomite ... (Not 
Liston Creek, -- limestone. (Not exposed)”. She 7a 
Mississinewa, =< shaAlo.se 10! Oxposed tin Markl¥and -~— 
nO fa ‘< - Avenue Quarry at Kokomo . ot oe 
Ordovician: (Not exposed) i ee 


e 


coe © = Os Oe 
oxposed).-)> ag aaa 


GROUND WATER: 
Driven wolls and dug wells are cormonly uscd to -procure | 
wator from the alluvial deposits. Near Kokomo wells in the ~ 
bottom lands cnter rock after penetrating the gravels and — 
sands for 20 to 30 fest. The water table is near the surface 
and the flow or head from these wells is great. Many driven 
wells obtain sufficient wator for domostic supplies. TS? | 


In the morainal areas dug, driven, or drilled wells | 
may be used. The gravel or sand beds between beds of tae | 
furnish the. best waters, The till supplies most of the water) 
used in the county. Many wells of largo diameter, dug by han 
and spade are used in this county. During prolonged drought — 


, 


EO2 


he water table lowers but deeper digging will reach it. If proper 
recautions regarding sanitation of the Surrounding area are taken, 
uch wells may be safe. The deeper bored or drilled wells are to 
2 preferred. Usually the till wells are not prolific producers, 
at will supply adequate water for household and culinary purposes, 


‘The bedrock of this county is primarily limestone, iany 
211s are drilled into the limestone: where potable and excellent 
ypplies are obtained. The deeply buried Mississinewa shale. of 
ilurian age #¥@ not an aquifer. Deep wells drilled in this county 
yuld not produce potable waters. 


Water Supplies of Towns in Howard County 


Kokomo. -- (population 32,843). The city of Kokomo is furn- 
hed a water supply by the ‘okomo Water Worls Company, a privately 
med organization. The water is from tubular wells drilled into 
ie limestone formations. The limestone is penetrated from 15 to 
| feet below the surface. Iron has been a characteristic mineral 
‘ the Kokomo City supply and removal processes are in use at the 
‘esent time. , 


Greentown, ~- (population 1,021). The town of Greentown is 
rnished water from tubular wells by a private organizetion. Bed- 
ek is reported at 80 feet, water stands at 40 feet. There are 
pee wells in use, eight inches in diameter. ‘he producing stra- 
mis limestone. 


Russiaville. -- (population 305). The town of Russiaville is 
pplied water by a privately owned company which procures water 
om tubular wells. si 


? 


Typical Wells in Howard County 


cation Depth Quality Quantity Formation . Construction 
w London 2O=- 40! Gravel 
lox 15= 60! Gravel | 
dus 60= 80! ) Limestone 
3vna 15=- 65! Gravel... 
65-120! Limestone... 
igeway 20- 80! Gravel. | 
: 80-150! Limestone .. 
samore 2o- 60t Graves oo 
. 60-125t Limestone . 
omont 25=-142t GPa VG lag mew a 
. 142-160! Lime stone’... 
lhe é P Sle : 
.berty 15- 50! © Graveli 
3 5SO0- 85t . Limestone 
i | Tatil es es 
ddleton 15-100! Gravel... 


100-108! Limestone 
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SeGw 20 
TL4N-R4E 
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- P2LSEN-R4E © 


4 ee ae 
T2L3N-R4E 
“OCG. “eo 

-T2SNA-RSE 
pete ee 

T24N-R2E 

Sec. 14 

T2L3SN-R2E 

SEC ore 

TLON-RDE 

nO 

TL4N-R4E 

sec. 16 


- D24N-Rek 


‘S@¢. 22 
TL4N-ROE 
Sec. 35 
“T2L4N-R4E 
mets ao 
TLSN-R6E 
Secs “9 
TLSN-RSE 
Secs LY 
Kokomo 


Greentown 
Russia-~ 
ville 
Cassville 
Center 
Fairfield 
Hemlock 


Jerome 


Kappa 


Bee 


2 Ent Serre 


iy ca am seer ynsatle “4 


15-108! 
15= 350! 
1 60-500! 


‘guatiey ¢" 


“Depth 
pepe - Hard 

15-5001 vs 
-, B5aL60R 
15- 40! 4 
J RO=LBO. 8 
15-135! 
| 15-110! n 
“heiguahe - 
pouappreacal 
20-150! i 
20- 401 2" 
T5- "80! 7p" 
15-120! ‘ 
20-150" " 
BEcips tine 


25— gRlto ine 
1 00-150t 


is- 408s 
10-1001" 


BEN 2 8, 


1L5eLOOt oe 
HOmLOO Pie 
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60-1108" = 
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Gravel. & 


Limestone 
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~ Limestone. 


Sand & 
Gravel 
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~- Time stone 


Gravel & 


Limestone 
‘Gravel & 


Limestone 
Gravel & 
Limestone 


Gravel & | 
Limestome 


Gravel & 
Limestone 
Gravel & 
Limestone 
Gravel “ 
Limes t OnE 
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‘Line's tone: 
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Limestone 
Gravel & 
Limestone 


- Gravel & 


Limestone 


eater bee 
Limestone 


ft oT 


“Deg, 
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=e 


Dug, driven, 


drilled. 


Dug, driven, 


drilled | 
bug & ariven 


Dug, driven, 
drilieg 
Dug, driven, 
drilled 

bug, ar iven, 
drilled . 
Dug, ere 8 
drilled } 
Lug, driven, - 
drilled 
Dug, drive 
drilled | 


‘Dug -& driven, 


o, Griven, 
cL eda 0" 
ariven, | 
ere ai ed 


“Dug, Graven, | 


drilled. = | 
Dug, driven, | 

drilitegae | 
Dug, driven, 

drilled,- 


AE driven, 


drilled 


Gravel & “Limestone: Dug, ' 


Gravel: 
Limestone 
Gravel.: ~ 


Lime stone. 


4 WEREE 


camer 


Sand ge Gravel 


Gravel. 


Limedtaner 


Gravel? .~ 


Limestone... 
Gravel 

Lime stone. . 
Gravel. so % 
Limestone 
Gravel: ><: 
Limestone ~ 
Gravel 


Limestone 
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MINERAL ANALYSES OF WATERS IN HOWARD county (120)g 
(Parts per million) 


rtm > 
aq © lo 
S i >) S eb) ) 
fe) el or gR |e os {ao |6 © iPo Ile oo |oo 
“4 ap oe 2) SB Gre are wr a Pr 4? 2 
4p O ii tel | © n loo So 1ao ie ao Ido is 
wo do old @ |Qed Go Qn fo ee ee Gert 
3) og ul oO mH {ud OD paige! a LO Ws Pr 
re) © Oo aia l00 {aa do @ ri fH @ LOO 
KH ag ee oO SS Ay tee po & wT) % a & 4 FE 1 
Center Limestone 30 288 532 
Hemlock Limestone AE 360 462 
Kokomo Limestone ae S10 
Kokomo Limestone roe 158 RD ee 
Kokomo oe 7) 24 376 
Kokomo Limestone oo 42 5 wretsy) ave 
Kokomo 45 134 Ce0 
Kolzomo | 65. je 48.7 145 
New London {Gravel ef 71136 272 636 
Russiaville |Gravel | .6 29 | 29 | 255 378 
Russiaville iGravel 3 i aL 298 360 
West i 
Liberty Limestone 48 83: 127 304 466 
West 
Middleton Gravel ‘Oy 93 155 326 400 
(120) 


From Water-Supply Paper No, 254, p. 157, 
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HUNTINGTON CouNTY 


GENERAL FEATURES 
i\rea 586 square miles Population 29,373 (Census of 1930) 


Huntington County is located in the northeastern portion 
wf Indiana. It is the third county west of. the Indiana-Ohio 
state line, and the fourth county south of the Indiana~. 


lichigan State line. . 


Tho maximum altitude of the county is 860. feet above the. 
ea level and the minimum is 680 feet, thus giving a total ca 
aximum relief of 180 feet. The maximum local relief is 90 feet. 


Physiographically Huntington County is included in two 
ivisions. The southern two-thirds is a’ part of the Tioten . 
iil Plain and the northern »ne-third is 4 portion of the. 
teuben Morainal Lake Section, The southern portioniis,= 5s. 
haracterized by ground moraines, -though the area is essential 
lat. The general surface is marked by a rather inconspicuous 
ecessional moraine known as the Salamonie moraine which enters 
aé county at the southeastern corner and trends northwest to 
aé center of the county and then strikes northeast toward the 
sntral northern boundary. of the~county.~ In Ere. Vicinity oF 

ie Wabash River this moraine ts not. conspicuous 2° Phe res. 
Lssissinewa moraine touches -the very southwestern corner of th 
ounty, curves’ to the-westward..and. again. enters. Huntingion : 
ounty at the northwestern corner pe 


ly 


6 


| The northern third of the county, north of the Wabash 
ver, west of Huntington, and then north of the Wabash+Erie 
lley extending toward Fort Wayne is included in the Steuben 
‘Painal Lake Section. . The topography is of the swell] and 

6 type, however, it is not pronounced, 4 bs 

| . ” : - ae - P ‘ ’ as ' 

| Drainage. -- Huntington County lies within the Wabash |. 
iver drainage basin. The \abash enters the county near the 
‘nter of the eastern boundary and trends a few miles northe 
rd during its westward course across the county. Three 
portant streanis enter the county and influence its drainage, 
© Little Wabash enters near the northeastern corner and : 
ows Southwestwardly to enter the Wabash near Huntington, . 

& branches entering the Little Wabash from the northwest are 
ll Creek, and Calf Creek, Those efitering from the south are 
3ht Mile and Flat’ Creeks. The extre:e Northwestern corner . 
the county is drained by small branches .of Bel River, North 
| the Wabash, two tributaries of that stream; Silver Creek. and 
’ar Creek flow southward into it, Loon Creek heads in the . 
stern part of the county and flows westward in a line almost 
‘allel with the Wabash until it- enters that stream near. the 
‘tern border of the county. Rock Creek, another southern 
‘neh of the Wabash, dreins a small area in the eastern. part 
‘the county. The southern portion is dreined by the Salamonie 


| 
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River and its. tributaries. The Salamonie.enters the county 
about four miles west of the southeast ‘cornér and flows in a 
northwesterly direction to enter the Tabash River in Wabash 
County. The Salamonie has a few northern branches and 

many small tributaries dreining the southwestern part of the 
countyVe 


GROLOG™ 


The uneonutiedhee ‘aepoutts “OF iiihtington County 
consist of @lluviel materials along the strearis and of — 
glacial deposits. The valleys are small with the exception 
6f the old lake outlet which -joiris the Wabash near Huntington, 

n-“this’ oid valley the Sage Poe a are probably of glacio= ) 
luviatile origin whereas the ‘labash has a narrow: valley: 
built up by stream' “aggradation. 


The glacial drift in the county varies in. thickness 
from 30 to 250 feet. At Roanoke wells enter rock at 36 Se | 
At Warren the limestone bedrock is penetrated at ‘sO to 100 =") 
feet. South of the old lake outlet the drift is converte tive 
thin, being ususally less than 100 feet. North of the Wabash | 
ae he ae in many places is 200 ‘ene or more in thick Se. 


fhe ‘strata underlying - the drift: consisé of silurtan ee 
rocks. OQutcrops are quite numerous. eae anc SnPec® | 
: | 


“Tiel) Cutines, me. and Shrock, Ry ee Te Sata CE a 
Silurian Rocks of ‘obenees Indiana, Publieation No. 75. Oe ean 
ment of Conservation, State of Indiana, 1928. PRs AT4-1 796 


describe the quarry rocks of Huntington County as follong: © 


"tuntington: County furnishes the phegecual variety - . || 
of rock materials of any‘county in the northern part of: : 2 
the State. Formations from the Mississinewa -shale to the 
New Corydon limestone are* exposed. In this county are ri 
found strata suitable for lime-burning, for road material, — 
for flagging’ and-ror building purposes. Numerous ‘quarries ~. 
are found elong and south of the Wabash Valley, but none 
very far north of Little River. One and one-half miles 
northwest of Varren, on the west bank of the Salamonie _ 
Rivépe "in “the 'S, “BSS -of Rew, “SOP “section 19, “Ts ee ae 
Range 10 E., lime was formerly burned from reef rock of 73 
Mississinewa and Liston Creek age. -The quarry hole, now — 
a public dump, ‘will soon be obliterated. Exposures "are 4 
still to be found, however, in the abandoned road which 
runs along the north side of the old quarry. A: short 
distance-downstream, on the same side of the river, the 
slabby Liston Creek limestone was once. quarried from a 
small opening which has long since become overgrown with 
underbush,. Néar+Lancaster, on the east bank of the. Ft. 
Salamonie River, in the S. E. of S. BE. of See, 33, 7, eae 
Na, Be Wen? a smei1 quarry was opened in the highly ine 
clined strata of a reef in the Mississinewa shale, but the | 
difficulty encountered in quarry tye: the Anclined strata p 


ne 


7%. 
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used the opening to'be abandotied. “The stone was crushed 
1a used locally. The ‘crusher is. still intact. At Harkle, 
1 the east part of the county, along the Wabash River, 
yere was at. one time considerable activity in quarrying. 
; the present time, however,:all.the openings are abandoned 
id-filled with water, These quarries were all in reef- 
wank strata of Mississinewa and Liston Creek age. The ... 
se1e was. used for lime (Blatchley, 1904, :2394240) and for. 
ad purposes. At Huntington is found one of thé most)... 
sensive quarry districts in.the northern part of Indiana, _ 
we stone is. being quarried for both lime burning’and road. 
id railroad ballast material. In. the. past Huntington was 
, important center of lime manufacture, but ‘today only _ 
ie quarry is being worked, More, however, will be ‘said - 
out the lime industry later, Inthe S. ti.-+ of Sec, 12, © 
28 N., Ke 9 E., the Erie Stone Products Company (France . 
mpany).is working a’ very large quarry -in the Liston Creek 
mestone. The quarry covers: some 20 to 20 acres. and - 
ries from 50. to 60 feet in depth. The Mississinewa 
ale was encountered at a depth of 60 feet, so-that  .: . | 
‘eper quarrying. will probably not be undertaken, “Much: stone. 
_ yet available, however, where the-~quarrying has not 
ached the ‘shale, The stone quarried here is a hard) °r>~ 
erty limestone, very massive when first exposed but Cis- 
tegrating like poor concreté on exposure, The crushed . 
one finds a good local market for concret worl and road” 
ilding, and is also shipped to distant points.’ Its chief 
e is for road material. Quarrying ceased this year dur-, . 
g the winter months, but will be resumed when summer 
mes, Small openings have been made in the Liston Creek 
mestone at several points within .the city. limits of — 
otington, In the west part of the city, along the north . 
ak of Little River, near the Memorial park and cemetery, 
° Several abandoned quarries. One, in the heart of a: 
ef, has now been transfiormed into a sunken garden and 
x@S one of the beauty spots-of the park. a 


| "Numerous other openings have undoubtedly been made 
om time to time in the various limestones along: the . 
»ash Valley to supply. local needs. These openings were 
Pquently in isolated locations and did not become very 
lely known," : 


The Liston Creek limestone underlies almost three- 
wths of the area of Huntington County, The Mississinewa 
le underlies the Liston Creek and outcrops in the valleys. — 
the Salamonie and Wabash, The northeastern. quarter of the 
nty.is underlain by the Huntington dolomite, ce 


Generalized Geologic: Section for Huntington County 
iternary; | ae 
| eters 21 ivitn 4. eS YI fo we iatoty ¢ » 9 O-40! 
Pleistocene, =e Placlal Goposites ets b's. oS » « 0-150! 
Urian: : | ii 
Huntington, -- dolomite , NE ee O-ring deed 5, 
| Liston Creek, -- FAMOUS! Fog GS gg. Oe TH OHO"E 60% 


Mississinewa, =~ ‘shale ° a oe es Fe ENS ere 8, % 8 al 2501. 
Ordovician: (Not outeropping) VES. gs IBOD: Meigs 3) = 
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GROUND WATER eve 


The bse of she Oa, are. small, “hence the aliu- 
vial deposits; -are.-not of. wide extent. . The old leke outlet 
which joins the Wabash near Huntington | has a width ‘of ono oe 
two miles nertheastward..through. the ‘county. Tho deposits - | 
vary from 40 to:%5 feet in depthe. Bboové the “junction | of the? 
Wabash and the. Salamonie, the ‘former's. valley flat is léss’ than 
one-cig’th of a mile in width and -thé. deposits are not thick sg. 
Locally the ‘alluvium is of importance aS a source of water. 
The old valley flat or lake. outlet is a good sources. “Of water,~ 


The Silurian Pas taaee Soren underlic. the drift are” 
excellent aquifers. The Huntington dolomite is porous at the 
surface or at the drift contact. Many wells in theée- county 
procure water from this hopszons. . fs 


The drift of the county a3 mainly a ‘compact t tills, 
Wells are obtained either in.local deposits of: gtavel and” sae 
sand within the till or. more. extensive deposits which appoar | 
to prevail near the base. of the Orit he. Leverett. LEeeh, has” 


logical veratt Vator"Supply and Irrigation Pope Woe 21, 1899. 
PPe04-595 coma 


given some information eonebrping Andiviavel wolis as er 


"Wolls on: “the ‘plain north’ of the. Wabash’ outlet have 
in a few cases, entered rock. at. about 140 fect, eal lere. i = 
penetrating a nearly solid sheet of till. ordinarily, Une 
wells are but 5O0.to 100 feet and encounter. no: Oct ae a 


in. the city. of Huntington, on the uplands pordéer= ec ae 
ing, the lake.outlet, wells.are frequently obtained.at. 77a am 
about 30 feet in gravel below the till. Along the outleu. ae 
they are usually sunk into the limestone, which there out-- 
creps quite RELPD Ene Las} The: waterworks, wells,.are, Sank yee | 
into the limestone -to- a depth of about 100.feet. Although | 
there are. eleven wells. in’ use, the. supply. is insufficient 
and same. water aay pumped. from’ the PAV ON sac: 


"Above Huntingtbon,. a the. - yieinity of lng woke 
in the old lake outlet: are often ovtained without enter= 
ing rock, at depths.of 10 to ate L8ob— One. well near Roanoke — 
enters rock xt -36° foots i nn ee 


"In the vicinity of New Lancaster, on. the. borders. . 
of the: Salamonie River, gravel.is more abundant, than else= 
where along the’ valley” and wells often obtain water without | 
penetrating till. Between New Lancaster and Andere wells | 
commonly pope 20° to 40. feat of tilde 


| 
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_ “At Andrews the wells are usually carried into the 
imestone at-depths of 60 to k50 feet, and occasionally to 
ver 200 fect. The analysis of water from a well in this 
illage is given in the Eighteenth Annual Report-U... Se ! 
eology Survey, Part IV, p. 498. ‘The well is 214 fegingin yao” 
epth, The water is shown to be Slightly saline.as well asin. 
ard. it also contains much sulphureted hydrogen,” apc 
"In the “wicinity of Warren several. flowing wells have 
een obtained in limestone on low ground “along. thé” ,. . 
alamonie River at’a depth of 65 to 100 feet, Thé -head =. y.-+ 
s sufficient to carry the water only 5 or 6 feet above n sige: 
he surface, The water is decidedly chalybeate." : 


ee Be 


Wator Supplies of Towns in Huntirigton County ..--_ 


Huntington, ~~ (population 13,420) The city of . 
mtington owns its water system. The source of the water. 
3 tubular wells, | Facies 


» Markle, -- (population 621) The town of Markle owns. 
id operates its water Systems One well produces from-the> 
mestone which is penetrated at 15 feet, The well is eight 
iches in diameter, “ | aa pe 

Warrene -- (population 1,177) he town of Warren owns 

's public water supply, which is obtained from two welis: 
‘illed into limestone, penetrated at £0 feet. The welds in 
1s locality are reported to lower some 6 to 7 feet during 
y seasons, ~==- | Mt : 


te 


Roanoke, =~ (population 849) “The town of Roanoke owns 
S water system, Six wells produce from limestoney penetrated 
05 feet. Water-stands at 20 feet. a 


. 


‘Andrews, -+ (population 883) ‘The town of Andrews owns 
S water suoply, obtained from tubular wells,» - : 


| Mount Etna, -- (population 135) The town of Mount Etna 
3 mo public water system, : ne OF “oO ¢ 
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‘Taptcal.Wells in “Huntin Sar County a +e 


Location |, Depth uel 45 Bn tl i Formation . Cons thy ot 
TOBN “ROR | oO! — OR 


Sec. 35NWt -118' Hard Good Limestone Drilléd — 
TOTN -ROE : 3 ae. a es i. te 
Sec.1l4NWe . 100 | ‘ ee ee we ae 
Sec SSNESS Bes eves. mo xg -  Gravel&Lime =" 
Sec.33 65-105 se a? ie Limestone - ne 
T26N-ROE ee HL" 9 ) ES. a 
Sec.9 112 " ay riage neiedti 5 ne . me | Mase a ST ; ? 

Sec .27SWe 70 whe yd Sigh ai weg yee 
T26N-R10E - 

Sec. ANE+ 105 a tt. | 1. ; t w 
Sec, 19SE2 200 cos atiicut of Bnvot ta sotlegne au 
T27N-R1OE rete Sta ell UE 
Sec,lNE+267~-286 . " yee ea pie es aon 
Sec. 2iNEL 98 > 4iBd rote si ¢T Sigtion op hee 
T28N-R10E io8. ooo 3 nS 
Sec. ONER 59 jae Ps " ae + Coa 
Sec.21SWe | 100 ue fa ae " " 
TLON-RLOB ALS oka. | me ee 

Sec, 12° 145-145 Taw aaQ. 4 | iF 3a 
Sec.18NE; 100 ae GL sa % 3 it 
T2ON-RIE ; vs 

Sec.cl 8 Soft “ea | Sand&& sravel Dug--Spr 
T2ON-R8E ‘Eo Dae | | 

Sa ohaion mec ‘Hard’ | - Limca tenes Drilled- 

CCe rs -“ Gravel — . 

T2EN-R8E F rOwo€ : } jf 
Sea, 2 rey . . Limestone*-  -" 
Sec,2O0SWt s-- ---- een = saci 

Sec, 26Swt 60"GSoft? ({hSGo0d ‘Band=s 44 

See, °25 -! FeHL Hews l ..< eas Limestone 

TO7N-RSE ; 

Sec.235 40 = Sore " Sand . 
Sec.23N4 18-20 bs " “Mew eg Pa 
Sec. 26NEt 15-20 " " reha titel, < 
T26EN-ROE. ; ae | 
Sec. 6 45-50 " 3 ne 3, toad eee | 
sec. 6 70 ; raat Gravel — eur 
T27N-RIE ; : | 
Sec .d3NWe --- Hard i 4 eae 
See +3888, 100 " " ae pe 

6N-R8E 

Sec. 18SE+ 25 <i Sort n oe 

Sec. 1lONEZ 65 U i om 
TLIN-RIE 

Sec .9 32 Bele: s ' " Shallew tel] 
Sec.9 140 by Limestone wo-- 
Sece4 140 Hard Fi Shallow wel: 


hLocation 


[28N-RIE 
Secs 2 
TOON-ROE 
Sec. coNnWe 
Seca 23Nbt 
Sec,245Wz 
Sec,ccsk= 
Sec’, 2eN EL 
Sec .<1NEe 
Sec, 1l6SEz 
Sec.2l 


ell 


Typical Wells in Huntington County (Continued) 


Quality Quantity Formation Construction 


Depth 
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GENERAL FRKETURE 


~ 


‘a 518 square miles s Population 25,731 (Census of 1930) 


Jackson County is located: in southern indiana. it is the 
rth county west of the Indiana-Ohio State line, and the 
rd county north of the indiana-Kentucky State line. Browns- 
fn is the county seat. o° a2 + 


level, and the min:imum is 495 feet, thus giving a total 

imum relief of 445 feet. The maximun loodl pelief is B60 

it. The county presents tyro distinct physiographic types. The 
tern two-thirds constitute a portion of ‘the Scouts burg Low- 

i and the western one-third is included in the Norman. Upland. 
(name of this latter unit is taken from Norman Station in 

cern Jackson County, where it is typically Geve oped. Malott 
d)has described the éastern division of the county as & :portion 


The maximum altitude of Jacxson County is 940 feet above |. 


A cen te ee 


eae LT LT A re eS an eer 


rd 


') Walott, C.A., Physiography of Indiana, Part II, Handbook of 
ana Geology, Publication No. el, Dept. of Conservation, State 
ndiana, 1922, pp. 88-90; i 


ee 


a TO tte SOO FI tS 


. Droad, shallow concavity broken by two or three outlets to 
‘west where streams: pass out of the region. ~The valleys are. 
id and flat and- local relief is slight, In the western por-— 
| Of the county, the Knobstone escarpment marks the boundary 
| between the Norman Upland on the west and the Scottsburg 
fand on the east. This escarpment is the greatest relief feat- 
and the most prominent topographic form in Indiana.- The re-~ 
| is great locally and stream action has maturely: dissected 
region. The rocks underlying the Norman Upland region. have 
responsible in part for the present physiographic develop - 
This is also true of the Scottsburg Lowland unit. 


the entire surface of Jackson County hes been glaciated 
the exception of a small strip one to six miles in width | 
3 the western boundary of the county. ‘KS 


| Drainage, -- The Kast Fork of White River and the Muscata- 
River, a tributary of the former, form the boundary on the 

a1 for Jackson County. The East Fork of the Muscatatuck forms 
-oundary for the southeastern part of the county. The south- 


‘ 


‘TM portion is drained by this stream, the Vernon Fork of the 
Matuck ard its tributaries: the East Fork of White River 

‘s the county near the northeastern corner and flows south- 
ee SY ee etre 3 e . 
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) 
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westerly to a point about eight miles east of the western bound- 
ary of the county. From this point. it flows'in a @eneral weste 
direction and forms the southern county boundary. Grassy Fork i 
an important northern tributary of the Muscatatuck and flows 
parallel to the Vernon Fork to the west of that stream.. The air 
central part of the county is drained by White Creek which flows 
south into White River. The northwestern part of the county is 
drained by branches of Salt Creek, the most important of which i 
Muddy Fork. The western part of the county is drained by Guthpi 
Creek, Back Creek, and their tributaries. 


GEOLOGY: 


ee ee ee 


The unconsolidated deposits of Jackson: County consist of a 
luvium along the major streams, glacial deposits and residual so 


Alluvial materials are found along the East Fork of White 
River, the Vernon and East Forks of the. Muscatatuck River, and t 
main Muscatatuck River, and locally along minor streams such as 
Muddy: Fork, Grassy. Fork’ and White; Greek.) :!'icnos. sa bed a ae 

The glacial deposits cover the entire. county with the exce 
tion ef a narrow strip along the western border, Jackson. County 
was covered only by the Illinoian glacier. The drift deposits. 
thin, and are frequently absent over large arcas., One pronounce 
morainal ridgé known as Chestnut Ridge begins somé” three miles 
South of Séymour and extends 8 miles in. a southerly: direction, 
The: ridge is-from one-half to one mile in width and rises frome 
to 170 feet above the lowlands. ao DABaR ie . 

The bedrock strata of: Jackson: County consist of, formations 
of Devonian and. Mississipian age. The Devonian rocks occupy a . 
small area of about 40 square miles. in the northeastern part of 
the. county. ‘The Mississipian stmata cover the remainder of the 
area. The Rockford, Borden, Harrodsburg and Salem units are ré 
-cognized from.east-to west in the: order of their outcrop across | 
the’ county. the drift rests on:the eroded..surgZaces of these fo1 
tions over most of the county, thus explaining the varying thick 
nesses. of the drift. “G id gis i<ebeu exo gee — 


Generalized Geologic Section for. Jackson County | 


Quaternary::” 


é S is 2 ‘ : eS . ‘ “Ss ay 4 m : ! ; ‘ Te es |! 
Recent, -- chiefly alluvium 1.4. .5 3 = . =e 

Sab 3 " G) . > . ‘al 
Pleistocene; --- glacial Geposltse. . ee exe wongcet eee 
Misgsitesi plant & | 
7 salem, % -—— Limesto 64 4 e a aM “te . ee ai ‘for ee Le. (ee Feros Bay] D-! 

ey Harrods Dur gy) 200: ve ce) eee es. cot eek. eh el. ee € 42 lta | 

: Borden, wer: sig cen (erire Aeree th ion cores ‘ ¢ Oar. $e Looe if? pe 4 O-| 
Rockford, een limestone. © ° » Ny ® e ee ® ° . ° ae e { 
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vonian: ~ 


New Albany, ii ahale ro oy mg oe a e ¥ =) Vive. Tét “satite <s 1204. 
Juiddle Devonian, -- _Limestones (Not ex posed) weds site Gat 


lurian: (io outerops: in. Jackson County) 


ioviczen: “(No ouberops. in Jackson. County) 


GROUND _ WATER 


Bound Metor is Ohemined from spr? ings and wells ig Jackson 
mty. The alluvial deposits along the stream valleys. are the 
ief aquifers of this county. Many private supplies are. from... 
allow wells and springs. Where the drift. is of sufficient. ‘thick - 
3s good waters may be obtained, however, the drift in many areas 
thin or absent and frequently when capping ridges and hills’ the 
und water escapes laterally into streams which have cut below 

> level of the containing beds. : 

The Borden group of the Mississipien which underlies most of 
> county is rélatively impervious... A few springs. come: from the 
‘den, even sotne of these have mineralized waters. The Borden 
rata “have been determined. by Stockdale to be 685 feet in thick- 
38 at Rockford and 665 feet at Goss Mill. . This is not actual © 
ickness but based on projections of known outcrops. The roe ke 
+ of such fine texture that ground water docs not circul ate 
ough them readily. Weils drilled into the Borden will not 
tally furnish ade quate ie he of pabelile waters. 


The Devonian” shales which outcrop in northeastern ‘Jackson - 
inty dip to the southwestward and underlie the Mississipian for- 
‘tons. The Kockford of the Mississipian is a:thin limestone and 
it is located between two: relatively impervious. formations S,-is 
» beliéved to be of consequence as an aquifer. -The New Albany. 
ck shale is not an. aquifer, though, it contains. joints through 
ch water might move. 


In the’ 18th Annual RowEy of. tee U. S. Geological - Survey, Part 
“Leverett deseribes- a well bored for gas.at. Brownstown, .. The 
er from thé Niagara limestone. (Silurian) was suliphurous ~magne - 
an water,and the water found in the St. Peter. sands tone Wea. 
ongly saline. He states: that the bore penetrated the St... Peter 
y 47 feet and: that the salt water was: found at: the: bottom,. and 
t perhaps Og apa oo iter the: water mays not have been | 
ned. , ie 3 PaO" 5) we THOS OO 
It appears that the Si intian ‘and rag strata contain 
eralized waters and can never be considered a possible source 
Potable supplies. The same is possibly true of the Devonian 
‘stones and shales. Harly Indiana geological reports describe 
(@ibaracture OL A610. The 6th ope neport of the Geological 
vey of Indiana made in 1874 by E.T.Cox, p. 05, describes cer- 
n Salt springs along Muddy Creek, in the northwestern part of 
kaon County. "At low water, Mevageveedit springs can be seen, 


F 
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which break up from the bed of the creek. Thirty-five years age 
a company sunk a well to this brine. the mouth of the well wag 
below the overflow and it was not carried to any considerable 
depth. The brine did not prove to be very strong; tventy-five ¢ 
thirty kettles vere get and the manufacture of salt was prose@ni 
oh a small scale for some years. The well has long since been 
filled up and the manufacture abandoned, but it is highly probal 
that stronger brine could be reached by boring down to the Gene: 
shale which might be reached here at from 100 to 150 foete = 


The brine occurred in Borden rocks, though the black shal 

of Devonian age vas also considered a possible source. 
Fortunately Jackson County has several surface streams 
which may be utilized in the development of public water, supplik 
Springs, cisterns, an@ shallow wells Grilled into drift and alli 
vium will continue to furnish private suppiles. i 


Water Supplies of Towns in Jackson Gounty 


oo 


Brownstown. -- (population 1,758). ‘whe town of Brownstow 
is furnished a public water supply by the Interstate Purlie eer 
ice Company, a private corporation. A cug well is the courece o: 
the supply. The location of Brownstown in coro ximity.to. Taemaeee: 
plain of the Hast Fork of Wiite River assuecs an excellent amar 

of supply. 


Medora. -~ (population 654). The town of Medors has no p 
lic water system. The alluvial deposits in the White River bot 
toms would make an excellent source of supply~ | 


Se wert ss {population 7,508). The city of Seymour aut 
ished water by the Seymour Water Company, a private organizatio 
The water is obtained from the East Fork of White River. Many | 
private wells obtain supplies from wells 15 to 50 feet in.depth 


Crothersville. -- (population 979). . The town of Crothers 
ville owns and operates its water system. Two wells are report 
to furnish water from white and blue rock. Borden strata outer 
near Crothersville and it is quite possible that the water supr 
is associated with the Kockford limestone, besal-Mississipian | 
formation in Indiana. The New Albany black shale outcrops int 

-Muscatatuck River to the: south of Crothersville. This area is. 
the ponded Muscatatuck area of Wisconsin glacial times and greé 
khickness of alluvium occur. Bedrock is reported at 80 feet. 
is likely that the alluvial gravels are the source of the wate 


fypical Wells of Jackson County 


Scction 


SEZ 50-5N.-4E, 
NEZ  36-5N.-3E, 
NW 35-5N.=3E, 
Medora 

Siig 27-5N.-3E. 
MWe 28-5N.-3E. 
NWz  29-5N.-3E. 
SEg 19-5N.-3E. 
SW 18-5N.-3E. 
SEZ 24-5N.-2E. 
SW.” 23-5N. =2F. 


Quality 


Hard 
6 


Depth 
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14! 
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Formation 


Gravel 
Y 


i 

? 
Cistern 
Limestone 
Spring 
Cistern 
Spring 
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rea 062 square miles Population. 13, 38e (Census of 1930) 


| Jasper County, the third largest coumty ih area in Indiana 
s located in the northwestern portion of the State. It ..s the 
econd county south of the Lake Michigan, elso the second, county 
ast of the ITllinois-Indisns State line. The maximum altitude ~ 
f the county is 770 feet above sea level, the minimm is 640 ~ 
set, thus giving a total maximum relief of 130 fect. -The 
aximum local relief is 55 feet, Pa 

The entire county is included in the Kankakee Lacustrine 
setion of the Northern Moraine and Lake Region of Indi. in, The 
inkakee River which is the northern boundary of the e< 
psponsible to a large degree for the 15 or 20 niles of garshy, 
indy, land which extends southward from the river. Sei “idges 
over the southern margin of the marshy area. The centrai ~ 
wrtion of the county is traversed by Marseilles moraine which 
*ends north Sighty degrees east from the central-western bcrder 
| the county until east of Rensselaer, Then it turns north-= : 
‘8t to the northwestern corner of Pulaski County. The southern 
rt of the county is a part of the Tippecanoe=-Iroquois plein 
‘ich is sand-covered and in many places covered with drift, 


eh Pa Ae 


Drainage. -- Jasper County lies mainly within the Kankakee 
sin, é¢ Kankakee is the northern county boundary. Small 
ibutaries of this river drain the northern part of the county. 
@-south and central parts of the county are drained by the 
Oquois River, a tributary of the Kankakee, and its. branches, 
®@ of these brariches is thé Pinkamink ‘River which heads on the 
st central side of the county and flows southwestward, Tt 
seives -a .tributary from the north, Ditch Creek. Big Slough 
sek flows into the Pinkamink from the west-central portion of 
8 county. Alder Creék‘and Carpenters Creek drain the 
athwestern. portion of the county. 


. 


GEOLOGY 


_ The unconsolidated deposits of Jasper County consist of 
‘Uvium along the major streams, the glacial deposits, and the 
/ustrine deposits. Tn the northern part of the county the 

ft deposits are 75 to 200 feet in depth, but in the central 
Southern portions the drift deposits are generally quite 

n, there being only a coating of sand 10 to 20 feet in depth, 
‘Some wells a hard till-is found below the soft tlisconsin 

i. The lower till probably represents the Tllinoian till, 


Zt 


Bedrock occurs at varying depths in Jasper County. 
At Rensselaer wells penstrate rock at 5 to 15 feet. 
Immediately west of ~Rensselacr the rock surface suddenly 
drops down 75 to 100 feet or more. In the southern end 
ef the county the rock surface is higher above sea level 
than that at Rensselaer, though tho drift is only 10 to 20 
Feet in thickness. On tho crest of the moraine southeast 
ef Surrey a well goes through 192 fvet or drift. Two welds 
at Surrey report entering rock at about 90 feet. On the soutt 
side of the moraine ncar the eastern border of the county 
wells penetrate but 5 to 15 fest of drift. The souchcastern 
portion ef the county has thin deposits of drift. | 


The location of Jasper County on the crest of the | 
Kankakee arch is the key to the stratigraphic distributions — 
Frem the present known distribution determined by a Tew 
eutcreps and well records the major eentral nor thwestern= 
geutheastern portion of the county is undérlain by Silurian 
strata. The city of Rensselaer is near the southwestern 
margin of the Silurian belt, which cxtends ten miles rorth=: 
eastward. At its widest diestribution in the northwestern 
part of the crunty it is about 2d miles across. Devonian | 
limestones and Devonian shale lie on the flanks of the aPeny "| 
both northcastward and southwestward and both are represented 
on the t:o flanks in thig county. ‘The reader is referred We | 
Publication No. 112, the 1932 edition of the geological map 
ef Indiana. Bis 


Generalized Geologic Section for Jasper County 


Quaternary: . 
Recent, mee 6 «8 be Os Ok ae (OO pe. C8: SD Oe. Se ee ‘. Q=-.60F 
Pleistocene, -- clay, sand, gravel « « « « « + « « 0-160! 

PENG VATIONS, an machin” HiePee Bae eS tenia ns tat) tae ol? Sagem 

Mississippian: . ) | 
Borden, — = 6 8 66h eke Ope eee 8+ ee 8 6 Oy 6 6 oe eee a Oe 
Reckford, ge ae oe ey ey ee ee a ee ee ier a ee 4 = 5! 

Devonian: | 
New Albany, W- ghnale « « »« « 6 » «© ¢ 16 & ©& eee 100! 
Middle Devenian, -- limestone 4. «+. +e eee 25! 

Silurian: beak ites 
Huntington delomite exposed at Rensselaer, 
thickness unknown. 


Greund waters are found in sufficient quantities in | 
fairly shallow wells te supply demestic needs. On the 
borders of the Kankakce marsh, im the northern part of the 
county, wells are usually obtained at shallow depths, 15 t0 
25 feet, in the sand deposits. In the belt of country 
eccupicd by the Marseilles moraine it is necessary to drill 
beneath the Horainal covering to bed of sand and gravel 
within the tille Leverett reports a well on the moraine in 
Sectien 13, T. 50 N, R 5 We, which penetrated 102 feet of 


it gS 


drift, mainly blue till. In Section 1 of the same township 
-awell had 126 feet of drift and another well in Section ag 
| same township, had 118 fect.: In these thrce wells the water 

is obtained at slight depth into the underlying bed rock, 
It is not defrinitely known the exact stratigraphic horizon 
'at which the water occurs. If the bedrock is limestone, it.. 
is believed to be Silurian (Huntington), or Middle Devonian 
limestone, and if shaie it is possibly New Albany of the 
- Devonians: oe 


Wells in Section Sy, To: nship 29 North, Range 5 tiest 
penetrate only 15 feet of drift until bedrock is struck. The 
bedrock is near the surface in certain portions of southern 
Jasper Countye At Kensselaer, in the southeastern pert. of. 
the city, two quarries are believed to start in the Dévonian, 
Cumings and Shrock have suggested that dcepér quarrying may 

expose the Huntington dolomite of the Silurian, 


In the southern half of Township 27 Northp Range Yr - 
“West, the rock surface rises to a gr -atcr altitude than in 
the viesinity of Rensselacr, according to Leverett, in tho. 
(2ist Water Supply Paper of the U. S. Geological Surveye , He 
further states that although the general elevation is about 
60 fect higher than at Rensselaer and the portion of the 
county cast from that city, the welis in this southern end 
of the county often enter rock at 10 to 20 fect. Wells for 
water in the vicinity of Kenssclacr range in depth from 30 
[feee tO 200 feet. They enter roc at 6 to 15 fcet. Mrs 


Inguiry in Jasper County of 22 rcsidents of the 
source of their water supplies, showed that 13 obtained. 
water from the limestone and 9 secured water from the 
‘@lacial drift. These wells were widely scattered, in nine 
‘different toinships. The wells ranged in depth from 15.to 
\200 fect. - ' 


At Remington the dug wells are usually 12 to 20 feet. 
‘Indepth, obtaining water near the base of the drift. 
According to Leverett the drilled wells aré 75 to 125 foet 
indepth. He gives the following log: . 


Beit t eas as eee OO Ue! UU Cle! US OW! SC UC 6 (SS. 18! 
ee wR SOO IS Se oe ORs to LOO 
Solid stone ss ee e+ 6 ee eo ww ew we e 8 to 10! 


TOUR LAL}. see) FS ew lel poles? 


Water in the above well rose to within 18 fect of the surface 
‘and contained sulphurcted hydrogen in small amount. 


a re tn ne eee Se re es ee ee, 


| Remington. -= (population 879) The town of Remington 
OWns its water supply, obtaincd from one tubular well. 


: Rensselacre-- (population 2,798) The city of Rensselaer 
has a municipal water supply. It is obtaincd from tubular 


ae ee 


- 
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wells Adrilled into the limestones Hydrostatic pressure raises 


the 


heatficlda. -- (population 401) The town of Wheatfield | 
no public water supply systems ) 


as 


Location 
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Seren 8 
See. 21 

T2EBN-RVW 
Bee go2g 
SOCscae 

T2ON-ROW 
See. *t4 
See. oe 

T3ON =-R5W 
Sec. 06 

T2BN -REW 
SEC. 29 
Secs’. 18 

TLBN-R7W 
Se tat ee 

T2EN -R6W 
pei. EO 

TSON-REW 
Seoiy-Se 

TSLN-R7W 
SeCye 29 


T3ZON-ROW 
 $6tee 19 
Sec, 1 


Sece 19 
Sec. 19 


Sec» 19 


pew 2 
“Set. 19 
Seca 19 

T3LN+}R6W 
Seta. & 


200! 
356! 


20- 30! 


90! 


- 40-100! 


50! 
30! 


120! 
ist 


LG# 
100! 
LOO! 


200! 


wator level several fect in this vicinity. 
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JAY country | 
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GENERAL: FEATURES 
srea 375 square miles © Population 20,846 (Census of 1930) 


Jay County is located’ in ccuntral castern Indiana, Bt oa: 
xastern boundary is the Indiana-Ohio State line. It is. the 
"ifth county south of the Indiana-Michigan State line; Portland 
Ls the county scat. 


The maximum altitude in the county is 1,120 feet abvvo  _ 
soa lovel, the minimum is 840 feet, thus giving a total | 
aximum relicf of 280 fect. Theo mximum local relief is only 
00 feet. ae 


Jay County is a portion of that vast gently rollins 
irea Of central Indiana, known as the Tipton Till Pisin. . The 
general slope of the surface is toward the northwest and west. 
WO pronounced belts of hilly, morainal topography cross the 
ounty, One moraine extends from the southeastern corner of 
lackford County in.a southeastwardly direction to the sotth- 
astern corner of Jay County. This is a portion of the 32 
ississinewa recessional moraine. The s2cond belt of .moraine . 
s known as the Salamonie recessional moraine. It extends 
rom the central and south-central part of the east side of - 
he county in a general northwesterly direction and leaves Jay 
ounty at the northwestcrn corner. The remainder of the county 
onsists of till plain, which is gently rolling. 


Drainage. == The extreme northeastern corncr of the 
ounty is crossed by the Wabash River, which with its tri- 
utaries drains the central northern and northeastern 
ortions, The tributeries are Ditch, Bear, and Limberlost 
reeks, also Bettle Ditch. 


The Salamohic River heads in* southcastern Jay County 
nd flows northwestward’ across the countye »Mud Creek am 
rooks Creck are southerm branches of the Salamonie. Haines 
nd Beaver Creeks’ are’ tributaries in the northwcstern portion 
f the county. * Buckeye’ Creek: flows northward into the 
alamonie in the southeastern part of the county. The 
xtreme southern portions of the county are drained by small 
ributaries of the Mississinewa Rivers. 


GEOLOGY 


- 


_, The unconsolidated deposits of Jay County consist of 
lluvium and glacial dcposits. The alluvium consists of fans 
armed at the bases of stevp slopes and the valley flats of 
treams. Artificial drcdging has destroyed the flood plains 
Amany placcse The drift of the county consist of ground 


| 


aero and recessional moraine, kames, eskcrs, and charactor- 


| 
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istic kettle topography with its resultant depressions. 


? 


When Jay County was first setticd- the undrained depressionsean 


the morainal to pogra .phy were ‘full of water, some of the 
“rottle s" remaining filsed with water for the entire year. 


Tt is a little difficult to “eoncéive at the present time and 


under the present surface configuration that at one time 
portions of the county were swampy. when .the,Indi ana Depa 
mont of Géology surveyed the county about 19le, in prepara 


rt- 


tion of a soil map, only one swamp areca was mapped. This was. 
located in SCction 4, Township 24 North, Range 15 Hast. ‘ay 
County has been morc "interested in disposing of ground water. 


which stood so’ nvar the “surrace, than it has -in .proquraas 


Re De Hole. t122) 224 writt ben as fovione! ‘concerning the * 


wat 


(124) Hole, Ae Le Dalits! © Survey of Jay County, ~@Sthu Annual oat ap 


Indiana De partment of Geology and Neural oResourec $ LU 
marsh land of Jay County: 


"at a few points in the county mersh ee exists, 
but at one point only is the arca sufficicntly Llacce to be _ 


inapped, namely in Seo §ion As Sewngute 24 North, Range 13 Bast 


"Tho marshes are undrained depressions, filled usually 


with shallow water in which grow plants adapted to..g Ucn a 


location, the cat-etail flag being one of tne most common. 
In course of time, these marshes will be filled up by wash |. 


from the surrounding land, and so may become valuable for 
agricultural purposes, even though. ‘theyrmay-.at preseng be. 
too low to be drained." 


This same ae gives a table of analysus, which show 
the average of determinations made on the gravels of the | 


glacial crift: 


ote Analysis of Gravel 

Dolomite (Magncsian limestone) « « « » « « ¢ .s Go 
Limestone, (Cabesreous) aren’ phesd woes of) toe 
Igneous rocks e a e e e e e e e.¢ «6 ° ° » e ¥, Deke 
Metamorphies POCKSsa4 «tw woraaned soo di naw wea 6. per 
Sand stones andi-shaleis pei eecab emcees bet einAta’ ee sb cee 
Cherts) ahd; quartz won «2 eo 81 Shesed-ova wow © Set eee 


=| 2 Total @ e©«© e« ¢ e© @ @ - +100 Pane 


-eent 


cent 
cent 
cont 
cent 
cont 


ont 


He further statcs that a correct understanding of ie avift ir 
Jay County gives the conception of the drift mteriaiae Gene 


made up chiefly of till, that s4y., 
(1) Of very fine mincral matter, made up partly of cla 
and partly of finely ground rock mixcd in varying ; 
proportions with,sand of differcnt amounts of fineness 
(2) Of coarscr particles (gravel), most of them well - 
rounded, but some subangular and bearing glacial. 
striations, with here and there, 
(3) Somc boulders in size up to five or gix fect in 


- 


uae a, 2 
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a 
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dame ter , all- . Mixed together in most irregular fashion, 
| The analysis of gravels of the glacial drift shows them 

lo be 85 per cent limestone and dolomite.e Reference has been 
ade heretofore to the great similarity in chemical composition 
f waters from the drift and from the bedrock formations. 
specially is this true in north-central Inddana. The gravels 
re essentially limestones and dolomites so onc should not 
xpect the mincral constituents dissolved in tho ground waters 
o be radicaily different from tho bedrock watcrs, 


_ The bedrock formations of Jay County are of Stlivurian 
gee it is believed they are chiefly Huntington Colom tat, 
aough @ paucity of outcrops makes final determinations; 


ifficult. Cumings and Shrock (125) have describoc fs quarrying 


(25) Cumings, E. R., and Shrock, R. R., Tho Gasiup. 3F the 
iilurian Rocks of Northern Indiana, Publication Il», "SD, Department 


if Conservation, State of Indiana. 1928, p 17]. 


adustry of this county as follows: 

_ ‘Limestone has been quarried at only one place in 

ay County, near Portland, and that expcsure is no longer 
>be scen. The qwrry, now filled with water, was located 
ne mile southwest of Portland, in the S. E. 4 of 8. E. + of 
vetion 24, T. 25 N., Range 13 East, on the north bank of 

ne Salamonie River. The stone was below watcr level in 

ne Piver, so that when active quarrying ccased the exposure 
is immediately submerged. The stone, which was of 

mtington age, was burned for lime at the quarry, but now 


uly the conerete foundations of the kilns and PILLes oF 


prtially calcined rock indicate the place where the lime 
‘ning was carricd on." 


_ Generalized Gcologic Section for Jay County 

\aternary: 

Mumeneg eruchicfty.alluviumis ia .sce arene #0 + bs 90S 458 

Wameecrstocene, -- glacial deposits . . s . 2 «-« 6 « « Qu451? 

\lurian: by 

Huntington, -- dolomite (only formation which 

| outcrops within the county) .ej;2:e¢ «'-Not all 

| exposed 

‘dovician: 

(No outcrops; determined from well records.) 
GROUND WATER 

| An inventory of the water supply situation in Jay 

‘unty shows that a majority of the wells derive their supply 

Om the limestone which underlies the drift. Many wells 

cure supplies of water from thc drift, which is composcd of 

compact sheet of till. The till will average about 100 

jet in thickness. Rock is rarely strtick at less than 50 feet, 

\S Well reports @ thickness of 451 feet of drufte —At Geneva, 


Ve 
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Sn Gans: Co, a short. distance from the northern Jay CO. line ja 
woll boring logged 350 feet of rift. At Bryant, the adrift was 
feet. Leverett in water-Supply Paver No. 21 gives the follows 
facts relating to ground water. conditions in Jay County - , 


- “at Pennville, in southern Penn Township, on the Salamoni 
River, rock is struck at about 40 feet in several gas borings, 


"ht Portland, the county seat, wells are often: obtained a 
14 to 30 feet in gravel, but more frequently they are drilled 
into limestone, which is encountered at 50 to 60 feet in ther 
vicinity of this town. A few wells have a depth of oO T@Cim 
waterworks supply is from wells drilled into the Line “Cre: 
is thought that the shallow wells are protected fiom contamina 
by a bed of clay which overlies: the water-bearitig gravel,” ee 


"immediately east of Portland- welds are cbhigine’ in sand 
tween yellow and blue till at 12 to 20 feet; tre biue titi 
struck at 15 to 30 feet, and extends to the underlying rock at 
45 to 50 Tesat. 


“A wels am Section 18, Noble Township, 5 miles east of 
Portland, enters rock at 835 feet; one in Section 17 enters ac. 
at 160 feet: and oné in Section 7 enters rock at S57 feet. The 
are all situated near the. south border of the Salamonie morain 
and are mainly through till. at 


"Near Bellefontaine, ‘in the east part of she county, well 
enter rock at‘80 to 135 feet, and are mainly through tLTLe ay 


"at Como, 6 miles southwest from Portland, the drift is. 
80 feet, and at Red Key 73 feet, mainly bill at both placess. 
"At Dunkirk, in. the southwestern part of tne county, the | 
wells are obtained near the top of the limestone at depths of - 
65 to. 100 feet. The waterworks are supplied from wells of thi 
class.’ Shallower wells afford*only a small amount gr watere | 


"Along the Mississinewa moraine, in the southern part of. 
county, farmers not infrequently have sunk wells, to a depth of. 
50 or 75 Feet*or more before obtaining an adecuate supply of | 
water. This moraine appears to afford but little water at 
shallow depths." Fyei 


rae 3) 

Only two outcrops of bedrock have been described from | 
Jay County. One already referred to is located in an abandoneé 
quarry about one mile southwest of Portland, near the north ba 
of the Salamonie River. The other has been described in the © 
treme northenstern part of the county, et Jay City, in the bed 
of the Wabash River, it was a limestone stratum, 


The. Silurian limestones are excellent aquifers. Watem | 
“percolatés:dowrmward «through the drift and. penetrates. the pores 
of “the upper portions of the limestone... The contact of the ~ 


bedrock and drift is a prolific source of water. | 


6 
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Jay County has many natural springs. Some are described aS 
ron and sulphur springs, ae 


| A deep well was drilled near Bryant. Water contained in 
she formation penetrated at 1,570 feet was mineralized, This 
vas probably the St. Peter sandstone. Water was also obtained 
n the lower-most Ordovician or Upper Cambrian sandstone at a 
lepth of ©,010. This water was reported by the drillers to be 
. fine potable, fresh water, The writer is inclined to doubt 
shis statement. . 


. Dypical Wells in Jay County 
Stns toe ee Pa Sa OUTIL LY 


) 
ocation Depth Quality Quantity Formation Construction 
23N-R13E 
Sees 1 75! Hard Good Limestone Drilled 
See. , 4 eu i i i ti 
Sec. 15 60! 177 7 ti {t 
Sec. 17 60! iw iW ff i 
Sec, 19 100! if " " 
Sec, 22 60! ut 7 : it it 
Sec, 24 60! it {t tt {! 
Sec. On 60! f i ti i" 
Sec, 31 1471 it i" "I i 

: 38- 56! : a “ Driven & Drilled 
Sea 4 108! : a e Drilled 
Sec. 44 te Bost x A . 
Sec, 17 110' Hard c 4 is 
30C. 20 90! if if ti i 
Ser, oO 80 ' it fi " ‘it 

sec ¥ 302 63! if w sf at 
tame. 32 101' Mediuwn a 
sec. BA 80 q fl ra) ! a 
hog, 35 50' Hard : ; 
'2N-R13E 

Ga. 6 20' Medium Poor Gravél Dug 

eC. 6 110' Hard Good Lime Drilled 
lec. 22 400' Medium = a iH 
(ote 23 193' Hard . : ‘ 

‘ec 5 Oo 290 ! ft ff {t f 
2N=R12E we 

lec, 36 180! tt 1] i! 1 
eN-R14E 

ec. 38 793 : : y ! 

Ise. 31 128! {ft {t 'f t 
4N-R1eR 

pe, 2 1302 uy ; 5 

BG, 33 1107 * t re ° 

eGee BO 40! 1 7 Gravel . 


20, 34 65' Medium " Lime " 
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Water Suovlies of Towns in Jay County 


Portland. -- (population 5,275) Tne cit’ of Portland owns 
its public water system. Seven wells, drilled into Silurian 
Limestone furnish the water, Limestone was vonetrated at 30 Te: 
Tron and sulnhur are present in the water, out are Pos ohjectio 
able. The water level is 14 feet Ddelow the curb, . 

Redvey. -- (population 1,370) The town of Redkey has its 
own water supply system, . Two-wells secure water from the lime- 
stone which is penetrated at 30 to 40 feet. The water level Gs 
28 feet pelow the curb. The wells are 8 inches in diameter, an 
were driiled in 1915. ca 


Dunkirk. -- (population 2,583) The city of Dunkirk owns i 
water supply system... Three wells drilled ints limestone produc: 
the suoly. The limestone was penetrated at 110 feet. Water 
stands at 47 feet in the wells. The welis are € inches im Gaiam 
and were Crilled in 1906. ... 


} Other towns in Jay County are Bryant (population 319);* 7 
Salamonia’ (ponulation 180); and Pennville (pombe on 578) ss “non 
of which has a public water system. A portion of the city of 
Dunkirk is in Bleckford County, the U. S, Census listing [ae 
citizens of Dunkirk in Blackford County. a. 
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Area 364 square miles Population. 19,192 (Census of. 1930) 

Jefferson County is located in the southeastern corner of the 
ate, Its southern boundary is the Indiana-Kentucky State line. 
itgerland Comnty is just east of Jefferson, Switzerland County 
“the southeastern "pocket" county. 


The maximum altitude of Jefferson County is 925 feet above. 
1 level and the minimum is 410, thus Siving a total maximum © . 
lief of 515 feet, The maximum local relief is 460 feeive 


Culbertson has stated in the 40th Annuel Report of the Indiana 
yartment of Geology and Natural Resources that the key to the 
ography and drainage of Jefferson County is the location of the 
ash-Ohio divide, It divides the county from south. to north, 
vending through Saluda, Hanover, Madison and lMonroe Townships, 
‘cams east of the divide flow to the Ohio and streams west of 
: divide flow in a roundabout way through the Wabash into the 
O, It is interesting to note that several-streams with their 
4s within six or seven miles of the Ohio River are required to 
pt a circuitous route to the Ohio. The surface of the divide 
fairly flat and to the west the topography is gently rolling. 

Streams have low gradients. On the eastern side of the divide 
topography is extremely rough and the stréams are deeply dise 
ted into the upland area, Indian-Kentuck Creek has cut its 
* to the temiorary*base tevet of-the Ohio River according to 
bertson, and he states that the crests ofthe higher hills and 


ges aré from*350°to 450 feet above the level of the Ohio and 
deeper valleys. . 


Drainage. -- .The’western part of Jefferson County lies within 
White -Rivér basin*and:.the eastern and southern portions lie 

hin the Ohio River basin. The Ohio forns the southern boundary 
the county,  Indian-Kentuck Creek emotits into the southeastern 
ner of the county. It has three branches, Brush Fork, Middle 
fgand West Fork, which drain the eastern part of the county. 

fty Creek on which Clifty Falls State: Park is located, empties 


2 the Ohio west of Madison. There are other short streams which 
N into the Ohio,. ace: ) 


Graham Fork of the Muscatatuck which: belongs to the White 
P system enters the western part of Jefferson County and 

ugh its main tributary Big Creek and its branches, Kamp 

%k and Middle Pork,drains the northwestern part of the county. 


Fourteen Mile Creek drains a portion of the extreme southern 
* of the county and Stuckers Fork drains a small area in the 
Yn portion, 
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GEOLOGY 


needle 


The unconsolidated deposits of Jefferson County consist o 
alluvial matcrials along the Ohio River, the terrace deposits 
along the rivor, flats of the tributery streams and the glacia 
drift. Tho present flood plain of the Ohio Rivor or Lirst: 
potton as it is called locally is tne source of ground water 
in certain areas, however, owing to overflowing during flood — 
‘stages is not uscd for permanent supvlies. The second bottoms 
or tcrrace lands are not so extensive in Jefferson County, 
though above Brooksburg, in the castern ‘part of the county, ar 
presont and contain much sand and gravel. The third typo of 
mantle rock is found on the flats of the Wabash-Ohio divide an 
other high ridgos and consists of 20 to 50 fect of glacial Gri 
Tho county was invaded by the Tllinoian glacicr and the Ohio 
River valley and other prominent stream valloys have dcposits 
glacio-fluviatile origin. The city of Madison is built largel 
on such an alluvio-glacial deposit. r 


The bedrock formations of Jcfferson County consist of =~ 
strata belonging to the Ordovician, Silurian, and Devonian 4 
systoms. Tho Ordovician Limcstonés and shales occupy the  @ 
casteorn one-third of tho county.’ The Silurian rocks outcrop 
in the central onosthird, and the Devonian strata outcrop in 
‘the wostcrn third. Thosc named distributions ars only approxi 
Hrecc. i ‘ €3 ; ee 


Generalizod Geologic Scction for Jofforson County. 
Quatcrnary: ' nT OAs ‘aaa | > i 
Recon, re alluvium. oe e@ @ oe eo oe @ e Py >. 8s 6e© 6 O- 4C 
“Ppleistoconc, ~- glacial and fluvio- fae 

: glacial dcposits ee. é i ‘e 2 e rs e i O- oC 


Devonian: pass a 


Now Albany, -- shales ¢ « ¢ « « © es ee ee ee @ OC 
_- Middle Devonian, -- limestone. 2 6 6 6 6 ete wt ee oC 
sfilurian:  LTimostones “chiefly oo oo. fee ite id ale TOV oC 


Ordovician: limestones, shales : ia 
(Only part of Ordovician exposed). . # . 500 


GROUND WATER 


The unconsolidatcda alluvial deposits along the major 
streams are unfailing sources of ground watcr and can be ob- 
tained at.shallow depths. . The glacial drift in some areas ha: 
boen romoved, in othcor arcas is of insufficient thickness and 
in still other areas may bo utilized as = source of supply. 
Froquontly tho dceply cut stroams permit the wator to drain” 
from beds which arc loeated topographically highcr. than the 
stroam. Springs result from this trenching by stroams. — 


_ 
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: At the top of the Richmond (Upper Ordovidian) occurs a 
hin layor of soft shale. This is ovorlain by the Brassficld 
imestone of Silurian age. Tho shale and limestone contact is 
spring horizon. Also many springs issue from the top of the 
rassficld limestone, 


: Cisterns, shallow wolls, springs, and surface supplies from 
treams and reservoirs furnish water for all purposes in the 
ounty. The ground waters at depth will be mineralized and 

afit for use. None of the outcropping formations of this 

ounty is considered a real aquifer, though several formations 
ontain limited supplies of ground water. The disscction of 

ae uplands has permitted wators to drain away. 


i 


Water Supplies of Towns in Jofferson County 
Oa aaa aa eee mmm a pad 


_ Madison. -- (population 6,530) The city of Madison has a 
micipal water department which obtains the city supply from 
oven wells drilled into the sand and gravcls along the Ohio 
Wer. Bedrock is penetrated at 82= 90 foet, Wator stands at 
) feet in the wells, though this level fluctuates somowhat 

.th the river stages. At one time Madison secured a water 
iply from springs and part of its supply from the Ohio River, 
‘Stance from the river affords filtration to the present wells 
len the water movoment is reversed, Ordinarily the movement 

' toward the river, though the wator superintendent calls 
tention to the variation in level during the diffcrent river 
ages. This would occur when large rains fed additional 
pplies to the acuifer, which incidentally might be the same 
rge rains which raised the Ohio. 


Hanover. - (population $90); Brooksburg, (population 112) ; 
ad North Madison, (population 575), have no public water 
pplics, 
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JENNINGS CouUNTY 
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GENERAL PE TURES 
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rea 595 square milcs Population 11,800 (Census of 19350) 


Jennings County is located in southcastern Indiena, It is. 
he third county west of the Indiane-Ohio State line and the > 
hird county north of the Indiana-Kentucky State line. At the 
earest point to the Ohio River, Jefferson County lics betwoon 
ennings and the Ohio... Vernon is the county seat, 

The maximum altitude in Jennings County is 885° fost vnbove 
ea level, the minimum is 535 fect, thus giving a total maximun. 
slief of 500 foot. Th maximum local rolicf is. 165 feet. 


Thr general oxpression of the topogrephy in the county is. 
slling to rough. On the uplands, far from the stroams, thero 
3 some flat country, ‘arid soma gently rolling,however, the 
creams have maturcly dissected ‘considernablis pontions. The... 
opography is a dircct expression of the scological conditions. 
iuny streams are ontrénchcéd ‘on the -gcntly inelincd-plain which 
3a part of the Muscatatuck Regional Slope. Theo southwestern 
portion of the county is a part of. the Scottsburg Lowland, 


Drainage. -- All of Jennings County lics within the White 
wor basin. Sand Creek which is a branch of the Fast Fork of 
ite River together with its small tributarics collccts the 
wface waters in the northwestorn part of the county. .The 
wtheastern, central and wostorn portions of the county are 
‘ained by the Vernon Fork of the Muscatatuck River and its 
‘ibutarics. On the cast the important tributarics are Sugar 
‘cok, Brush Creek, Otter Crock and Long Crock. hen 


_Big Graham Creck drains tho southoastern portion of the 
unty. Its principal branch is Little Granam which joins it 
| the eastern part of tho county. The Muscatatuck River forms 
¢ boundary for the southwestern part of the county and a few 


. I 


all tributarics drain this APGOs 


GEOLOGY 


The unconsolidated deposits of Jonnings Courity consist of 
luvial and glacial doposits. ‘The alluvial deposits are along 
° major streams and the glacial doposits mantle tho higher 
ats and divides. During Wisconsin glaciel times the 
Scatatuck and other strcams were ponded which permitted 
Pater accumulations of fluvio-glacial deposits in tho flood 
Ains. Those deposits arc an oxeellent source of ground water, 


age. 


The rocks which-underlie the drift-.and which are exposed 
many places consist of strata of Silurian and Devonian age. A 
narrow belt along the eastern part of the county consists of 
Silurian rocks. The remainder of the county is underlain by 
Devonian strata. A very few outcrops of Ordovician in creek 
beds occur in eastern part of the county. ‘J 


The New Albany shale of the Devonian occupies over, fifty 
per cent of the surface area of the county. It is largely re- 
sponsible for the physiographic expression. — — 


Generalized Geologic Section for Jennings County 


Quaternary: ' “o “f 
Recent, <*)elluviums Jal soumixar. ST. ico (ae Clee 
Pleistocene, -- Illinoian glacial drift. . . ..e O-= 70} 

Devonian: 

New Albany, -- ShaLG. ofa oye e ie. le Te) oe gel elie 100! 
Middle. Devonian, -- limestone. ss. 6 0...6 «© ew « 50! 
Silurieie we Shy ol Ee Yol CoERRS Rt @ 9Q1- 
Ordovician: (Few exposures in eastern part of county, ; 
iin 6réskt Dede pa OF, sta Dorlonso'ei cy aoe 25% 
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GROUND WATER 


Springs occur frequently in Jennings County om hillsides 
or valleys at points of contact.of porous layers with impervio 
beds, The recent alluvial deposits along the streams and tie 
sleacial driv sre. saurces ol prount water. | 


Bedrock formations of the county carry water in various 
localities. A well drilled 66 feet at North Vernon penetrated 
Silurian limestone’ and was an excellent producer, ‘This same 
well is reported to have penetrated the St. Peter sandstone at 
1400 feet and salt water rose to within 200 feet of the suriac: 
or 500 feet above séa level. Many areas in- the county aves 
difficulty in obtaining adequate water supplies." Especial aa 
this true in ‘that part of the county underlain by the Devoe 
shale. Many wells drilled in this areaare only seep Wola 
cisterns must be used by the citizens for domestic Saja 


Water Supplies of Towns in Jennings County 


North Vernon. -- (population 2,989) The city of North 
Vernon owns its water system. The supply is taken from the 
Muscatatuck River. Wells are obtained at depths of 12 to 350 
feet. | 


Vernon. -- (population 410) The town of Vernon has no 
public water supply system. 
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GENERAL FEATURES 


hpea 322 square miles Population 21,706 (Census of 1930) 


Johnson County is located inmediately south of the 
geographic center of the State, or in the south-central part 
of the state, . Hee OM 


The maximum altitude of the county is 930 feet above sea 
level and the minimum altitude is 610 feet above sea level, thus 
siving a total maximum relief of 320 feet. The maximum local 
Pompe, 18 225 feet. } 


The surface of Johnson County is made up of two distinct 
sypes of topographic forms. These two features are the level 
10 gently undulating plains and the areas which are hilly and 
meh dissected. The greater portion of the surface of the 
sounty is plane, however, there are morainic ridges which tra- 
rerse the county. One morainic ridge in the northern part of 
he county extends a little. south of east from Greenwood to 
jithin two miles of the eastern boundary of the county. The 
‘elief of this ridge is only 25 to 50 feet above the bordering 
jlaing A noticeable feature is the number of granitic boulders 


t the surface, some of which at one time measured 20 feet in 
-lameter. 


Another morainic belt extends northwest-southeast across 
he county, passing west and south of the city of Franklin, 
his moraine has a width of two to five miles,’ howeverjeit 
aries greatly in height and intensity. A small outlier of 
his moraine is found east of Franklin 


A third morainic belt occurs near the southern border of 
he county, which is low and inconspicuous in the eastern 
art but is sharp and prominent in the southwestern part of 
he county. It has a relief of 75 feet or more in places. It 
S probable that this southern morainé is a remnant of the 
llinoian ice invasion and that the two previously described 
oraines were from the more recent or Wisconsin glaciation. 


The southernmost morainic belt of Johnson County marks 
2@ outermost border of the Wisconsin Drift sheet in this area 


> Johnson County was covered by the two recognized ice 
ivasions, ' 


3 


Drainage, -- All of Johnson County lies within the White 
ver drainage basin, The West Fork of White River crosses 
1eé northwestern corner of the county. The western part of 
‘© county with the excoption.of the southwestern portion is 
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drained by tributaries of the latter. stream. -The principal 
branches are Pleasant Run, Honey, Pon, Bluff and Crooked Cresks 
North Fork of Stotts, Middle Fork of Stotts, Coots Creek and | 
South Fork of Stotts, named in order.from north to south. 


The southwestern corner of the county is drained by 
branches of Indian Creek, The south-central vortion is drained 
by Nineveh Creek and its branches. The drainage of the eastern 
part of Johnson County is accomplished by Sugar Creek which 
flows southward along the eastern. border of the county. 
Leatherwood Groek and its tributary Flat Branch flow southward 
into Sugar Creek. Blue River crosses the very southeastern 
corner of the county. : 


GEOLOGY 


The unconsolidated deposits of Quaternary age consist OF 
Rocent alluvial dcposits and Pleistocene glacial deposits. The 
alluvial deposits arc along the major streams and the glacial: 
deposits mantle the interstream areas. Much of the gravel and 
sand has been washed out from deposits left bv.the retreat of 
the glaciers. The drift is very thick throughout the entire 
area of Johnson County. In some arcas, notably in the south-— 
western part of the county, the bedrock is found at shallow 
depths. This has an explanation based on geologic factss” —an6 
southwestern part of the county is the area of outcrop of 
Mississippian rocks, provided the surface mantle of drift did 
not exist. It is true that the Borden serios of rocks is 
bordered on the cast by the “Knobstone Escarpment" farther to 
the south and without doubt this same scarp would be prominent 
in Johnson County had not glaciation been so important. Also. 
the area in Johnson County over which the thick deposits of 
adrift exist is the normal outcrop area of the Devonian black 
shalos which are soft and non-resistant. It is quito probable 
that the glacier had a scouring action on this shale and scoopé 
it out frocly, and left drift to the level of the bordering 
'Borden" rim on the southwest. } 

The glacial drift consists largely of a compact till, 
though the morainal areas contain much gravel and wells pene- | 
trato  sands.and gravels, cspecially in the lower portions of 
the drift. A well at Franklin College in Franklin had the 
following section: . 


Sand Suet CPaved eis «Meche some ten @ ee | 
Blue. tis: « ie Ry ae ae. ee ee 8 aoe OR ee 40! 
Fine sand " es is SN cee ila Mia: alia ~ 3! 
Blues bie ly ips ete sheet tealt at abe ee | 
Gravel ees Op. Patt 6 | wer Cee Oo, 8 yp BET Ue MOA Cee ee". | 

Tey Lak oe = «© « © @ 114! 
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| _Leverctt also gives the following section of a gas-well 
drilled at Franklin, 1140 feet in depth. 

ees you Low “atid Ibiue. toler Latubeno alee \ARt 

Pee ai OO Vile oh fm to oafe oreo! 

Bluc till, with thin sand and gravel. beds. 105! 

Potel leis so ngttate Labat 200 


The bedrock formations of Johnson County contain strata 
of Devonian and Mississippian age. These bedrock formations 
yore croded before the deposition of the glacial drift. which 
attains,a thic’moss of as much eas 200 fect in the county, 
Chough in some placcs it is only a fow feet thick. 


The Devonian strata underlie the northcastern three-fourths 


of the county and the Mississippian rocks underlic the south~. 
vestern quarter of the county. 


Gencralized Geologic Scction for Johnson County 
meme MOTE SOOT Co on Ghat. fo 


maternary:. — | ‘ toe 
| Recent, -- sands, clays and gravels. 2... 3. O~ 404 
Ploistocene, -- clays, sands and gravels ... 0-170! 
‘ississippian: , } 

| Borden, -- shales and ‘siltstonos . .% .-. ~~. 0-400! 
jovonian: limcstones and shales .. et Oe! ahQe Yel Gatkte S00! 
ilurian: limestones (Not exposed) .. - eporbotay 2 500! 


' Springs arc fairly numerous in Johnson County, They are 
ormed at points where outcropping beds of porous strata oc¢cur. 
long the banks of small streams or along valley walls. Most 

f the ground water used in Johnson County comes from the 
lacial drift. At Franklin and other toms in the “county 

ae water is pumped from wolls in the drift. A decper well 

t Pranklin produccd water from a depth of 450 feet, This 

Bll flowed, At Grocnwood a woll wes drilled in 1894 to a 
opth of 1725 fect. The bottom of the hole Wes PovorTca te te 
9 feet below the top of the St. Peter sandstone. The water 
fom the St. Peter rose to within 325 feot of the surface. The 
iter had a hydrogen sulphide odor, a saline taste and was dark 
1 color. Other mineral springs and mineral wells have been 
*Scribcd in Section 7, Township 11 North, Range 4 Fast. The 
wings were reported to issuc from the point of contact of the 
vulder clay and tho bedrock. Blatchley in the report of the 
diana Department of Gcology and Natural Resources for 1901 
‘Scribed a spring some scoven miles south of Franklin as 

‘tows; “A spring omerges from the black Dovonian shale on 

© South side of Sugar Creck, about midway between the Stnte 
ag and the railway. It flows about 75 gallons an hour, of a 
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clear, cold water, which tastes strongly of iron oxide. The 
spring has built up a large mound of forrugionous,. carbonaccor 
material below its original outlet, and flows over the top of 
this mound, the size of which is slowly incrcasing by deposits 
from the water. No analysis has bcen made. The wator has 
quite a large local use. - 


A well drilled in Section 8, Township 12 North, Range 4 
East logged water at 462 foot and at 1812 fect. The wator 
horizon at 462 is probably Silurian limestone and at 1812 feet 
was in some Ordovician formation. 


Water Supplies of Towns in Johnsgn County 


Franklin. «- (poptlation 5,682) The city of Franklin is 
furnished water by the Interstatc Public Service Company, a 
private corporation. The water is obtained from three wells, 
whith penctrate the glacial drift.160 feet and water is found 
at base of drift. Water stands at 35 feot from the surface, 
Private wolls in Franklin vary from 16 to 70 feet in depth 
and many of the drift wells that are shallow bear water which 
has a Slight sulphur taste. 


Edinburg. -- (population 2,209)) The town.of Edinburg 
receives © supply of watcr from one well which is 12 inenos i 
diamctcr and produces from the gravels. Water stands at 19 
foet in wolls in the cormunity. This Edinburg well was drille 
in January 1929 and thus far has proven an exccllient well, Tt 
town owns the water system. 


Greenwood. -=- (population 2,377) The town of Grecnwood - 
is suppligéd watcr by a private corporation, which obtains wate 
from a dug well and from tubular wells. The water is from the 
glacial drift. a 

Whitcland. -- (population 419) The towm of Whiteland has 
no public water supply systom. | i 

Bargersvillec. -- (population 282) The town of Bargersvil 
docs not havc a town supply of water, however, many private 
wolis secure an abundance of good watcr from 40 to 100 fect | 
imto the..drifts, | a 
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‘KN 0 COUNTY 
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GENERAL FEATURES 


Ce ee. 


ea 510 square miles Population 45,813 (Consus. of 1930) 


Knox County is situated in southwestern Indiana. It is the 
ird county north of the Indiana-Kentucky State line. Its 
stern boundary is the Wabash River, which is the Indianae 
linois Statc boundary line, Vincennes is the county seat. 


The highest altitude in the county is 610 foet akove sea 
vol, the minimum is 576 fcet, thus giving a total maximum . 
lief of 254 feet. Tho maximum local reliocf is 90 feet. 


_ Knox County has.a fow distinctions which may be mentioned, 

is the oldest cdunty.in the State. The original Knox County 

s established’ in 1790. It possosses more river boundarylines than 
y county in Indiana; the eastern, southern, and western 

midaries arc rivers, It is tho cighth largest county in the 

ate and about one-fourth of its area is valloy land. ~ 


Most of the upland areas in Knox County are undulating to 
[ling, and vory rugged surface, featurés: are absent with the 
seption of the imrtdiate stream bluffs. It is also a fact 
1t very little-flat land is-found, though the relicf is not 
vat, The valley’flats along the streams make up about 25 
»eent of the arca of the county. Knox County is containcd in 
# Wabash Lowland physiographic unit. The surface .is underlain 
FnoMercsistant rocks, Tho proximity of .the Wabash to the area 


jlains in a large measure. the low reliéf of the county. 


_ Drainage.--Three major streams control tho drainage of Knox 
mty. The Wabash Rivor forms the westorn bouridary of the 

nty, tho West Fork of Whito River forms tho castorn boundary, 
“White River is tho southern boundary. Busseron Creck crosses. 
| northwestern corncr of the county, flowing southwestward to 
|Wabash, Maria Creek and its tributary’ enter the county from 

/ north and the former flows southwestward to the Wabash, 

pps Creek entors. the Wabash near Vincennes. River Deoschee 

ins the southwestern part of the county to White River. It 
been diverted from its ortginal course by construction of 

Ss Ditch, 


GEOLOGY 


The unconsolidated deposits of the county consist of 
avium along the present streams and glacial deposits. All 
the county is mantled with Pleistocene deposits. In the 
leys the thickness runs up to 100 feet or more. On the 


not 


uplands the drift will not exceed 50 feet, in many places is 
not more than 5 or 10 feet, and is removed in certain areas. 


The recent deposits of the county were formed by the re- 
working of the surface materials by surface waters and other 
weathering agencies. Loess, drift, and residual -materials, have 
been carried down the slopes during high waters, resulting in 
deposition in. the valley flats and second bottoms. Small aréas 
of swamp in the: county are being filled with muck, silt, and — 
vegetabite remains, aA) | er Pe aa” 


Large areas in the Wabash bottoms are covered with dune — 
sands, Loess also mantles large aréas in the county. 


The indurated strata of Knox County are all of Pennsyl- 
vanian age. They consist of sandstones, shales, thin limestone 
clay, coals, and underclays, The eastern margin of the county _ 
3s within the outcrop belt of, the Allegheny series, and. the 
remainder is underlain by Post-Allegheny rocks. The surface was 
eroded before the deposition of the glacial drift, the latter 
yaries in thickness from a few: feet to more than 100 feet. 


Generalized Geologic Section for. Knox, County 


Quaternary: g2its 4 
Recent, -- alluvium, dunes. . . «0 0 « © «© « Ow. 40! 
Pleistocene, -- glacial deposits. « » « + « « O=: 1,507 3 

Pennsylvanian: (Determined from well records) « . LOBO ts as 

Mississippian: (Not exposed) ‘a 


Le. 


GROUND WATER AND OTHER SOURCES OF 'iATER SUPPLY 


- Large supplies of surface water may be obtained in Knox 
County from the Yabash, the Vest Fork of White River, and fror 
White River. Surface waters may be obtained from lakes and 
ponds on the flood plains of these rivers. The important 
bodies of water of this type are Broadies Lake in Busseron 
Township; Marie Pond in Busseron and \Vlashington Townships; 
Horse Shoe Bend in Vincennes Township; Watsons Pond in Decker 
Township; Swans Pond in Johnson Township; and Long Pond in 
Palmyra, Steen, and Harrison Townships. “ 


Springs exist in some parts of the county along the river 
bluffs, Waters may be impounded on the water-sheds and in the 
streams. 


Ground waters may be obtained in all parts of the county 
from several geological horizons, J 


The Recent, Pleistocene, Pennsylvanian, and Mississippian 
formations contain ground water. The first two mentioned are © 
the source of most water used for domestic purposes in Knox 
Countye Be 
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The Baltimore and Ohio Railroad Company has kindly 
urnished log and information on a well drilled by that company 
¢ Vincennes, Indiana. The well is located 100 feet south of | 
he Wabash River bridge owned by that company and is within 
00 feet of the. river bank. The log is as follows: 


Beata or) SIMs «5. « @ «10 «.. Cm 0? 
Sand . « ° e e e e 6 © e e ° 20= 40! 
Clay e e e 6h r) er) * e e-.8 40- oot 
RN ee ey ge vg 5 Dee Ot 
Clay e-e- > e e e ¢ ° ee ¢.¢@ 69~ 70! 
Soe Seta re mf er ryt 
mes CLEY” 5 BS As se te ew BOK LOO? 
Soft open sandrock’. .. . .100-158" 
pie Clay. . Wid + + + « moe l60! 


FS Ee. Vigo Bras te 16Q! 


) This well was drilled in 1930-3] and a test on Bebra Dy li 
J51, developed that static level was 24 feet to water and 
slivery of 150 gsp.m.-out of well dropped the water rapidly to 
30 feet, This did not mect the demands of tho railway company, 
id it was necessary to augment this Supply with water from 
1¢ Vabash River, This admixture is now being used sat the rate 
> 100,000 gallons per 24 hours, 


The chemical analysis of water from original well on 
gust 25, 1950, was as follows in grains per gallon: 


Total Solids 24019 
Chlorine 0.44. 
S0-3 bere 
Alkalinity 19.51 
Hardness 15,00 
Turbidity Slightly cloudv 


The analysis of the Admixture on July 15, 1932, was as 
llows, en et | 


Total Solids OT ate 


Chlorine Oru 
50-3 4,20 
Alkalinity 14.69 
Hardnoss the TU) 
Turbidity ae 


_ An analysis of a well at the Vincennes Canning Company, 
Cated one-half mile east of the Union Depot and obteined 
rough the kindness of the B. & O. R. R. Co., is as follows: 
' 


£99 


(The analysis is dated 1916.) 


Total Solids 24.214 ; 

Chiorine O70 

S0-35 8 = & 
Alkalinity et Se Seep cry 

Hardness . oe ai 


fp ea pC 9b epee ape Cléar 


> 


No ere alec Wig ra) Aah ehaweicuel etc., were available 


2 


on the above se ae = gs . 


An analysis of a well. 125 feet in depth at Vincennes, 
drilied for the Hak Simmons, Brewery, dated June’ 28) 19LS) aaa 
as follows: | 


Totat SolMiGs #° + Ros 
Chlorine Owe 

SO-3 0,64 
Alkalinity #7207570 
Hardness 18.07 
Turbidity Very slight. 


2. 2 ° 
Logan (126 )nas published a number of well records from 


1 : | 
Logan, Wi. N.. The Sub-Surfa ce Strata of Indiana Publica= 
tion No. 108, Department of Conservation, State of Indiana, 
1951. pp. 392-416. 


atta ES "Sea nn 


Knox County. Many of these logs show water sands in the 
upper portions of the Pennsylvanian. In general the chances 
of obtaining potable water supplies are good: however, 
mineralized waters associated with the coals, clays, "and 
shales might make drilling a-well a total loss. Tndividuals 
can not afford the expense of drilling and lifting water 
several hundred feet, so the deeper strata are unlikely to be 
utilized. The deeper strata are likely to contain mineralized | 
waters. 


Water Supplies of Towns in Knox County 


Vincennes. -- (population 17,564) The city of Vincennes 
15° Purnisnea water by the Vineennes Water Supply Company, 42 
private organization. The watcr is obtained from the Wabash 
River and thoroughly treated. | 


Bicknell. -- (population 5 212). The city of Bicknell owns 
1ts water system. The supply: is obtained from 13 wells drilled 
into gravels and sands. Bedrock is reported at 60 feet, Water 
stands at 20 feot in the weLls, 


Oaktown. -- (population TTL) § Monroe City (population 54m): | 
Deckcr (population 468); and Whoatland (population 806)° are 
ancorpora ted towns in Knox County which do not maintain public 
water supply systems. . Private wells are in use in the various 
COWwnS « | 
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EOSCIUSKO COUNTY 
GEUERAL FEATURES 
rea 541 square miles. ° Population 27,488 (Census of 1930) 


‘Kosciusko County is located in northeastern Indicna, It 
1g the sccond county south of the Indiana-Michigan State line 
snd the third county west of the Indiana-Ohio State line. 


The maximum altitude in tne county is 950 feet above sca 
level, and the minimum is 770 feet, thus giving « total 
maximum relief of 180 fect. The maximum locel reiief is 90 
pect. 


Bab's “an Water-Supply Paper #254 of the U. S. Geological 
Survey writcs: 


"Kosciusko County has a great many lakes and ponds=— 
more than any other county in this region. These range in 
Size from Turkey Lake, which has an area of about six 
square miles and is the largest lake in the State, to small 
ponds only a fraction of a square mile in area. All the 

Elakes occupy depressions in the morainic mater nfol and many 
-of-them have been pa antly filled by silt and by vegetable 
ow tse and are marshy," 


Kids diuske County presents a typical glaciated topography. 
The castcrn pert of the county is morainal and about fifty per 
cent of the county consists of rolling hills and humrocks and 
intervening depressions occupicd by lakes. The northwestern 
portion is lower tepographically than the morainal bolt to the 
6ast and south; howcver, it serves as the drainage divide for 
Vabash-Lake Michigan waters. The present topography is entirely 
A result of the form of the glacial deposits ond to the sub- 
sequent erosion of their surface. 


Drainage. -- A large part of the drainage of Kosciusko 
Sounty is controlled by the Tippecanoe River and its branches, 
This stream flows through the centrel part of the county. Eel 
River crosses the southeastern part of the county and sends out 
soveral short branches into the southeastern portiaqn. Silver 
reek, one of its hysrishoas heads in Silver Lake and flows 
south. s»Clear Creek lie cast of Silver Lake and flows south, 


Yellow River heads in Wawasece Lake and flows northwestward 
through the county. In the southwestern part of the county 
Yellow Creek heads in Yellow Creek Lake and flows northwest to 
lischarge into the Tippecanoe River. Anothcr small stream 
neading in Rock Lake in the southwestern part of the county 
flows northwestward into the Tippecanooc River. 


oOL 


There are a large, nunber of impor tant lakes in Kosciusko 
Canty. The Lareest. is Wavesee or turkcy Lake in Turkey Creek 
Township. Others are Syracuse, Pappexecchie, Grindle, amie a 
Speark Lakes. Tipoocanoe Township contains Sames Lake, Webster 
Lake, Shoo Lake, Irish Lake, Horron Loke, Mabic Lake, Seoris 
Lake,-Hammon Lake, Tippecanoe Lake, the Barbee lakes... 27s 
Boydston Lake. Wayne Pee? contains Pike Lake and Eagle Lake 
Plain Township hes Little Eagle Lake. . In Seward Township are 
Mud Lake, Yellow Lake, and Rock Lake. Palestine Lake is in 
Harrison 4 Township and Hoffman Lake in Prairie Townshitis 


Gi SQLOGY 


The unconsolidated deposits of Kosciusko County consist of 
valley alluvium and glacial drift. The largest area of alluvim 
4s found along the Elkhart River in the north part of the count; 
Narrow flood plains occur also along the Tippecanoe River ands 
Ecol River and occasionally small arcss of alluvium occur along 
some--of the smallor streams; however, ert sre. not important 
sources of water supply. - | 


Capps describes some glacial outwash plains as follows: 


"The outwash plain northwest of | Jarsaw has considerable 
gravel and sand mixed Patan claycy nal ames abe and “is sa lluviae 
in its nature. At Leesburg and at Menoquct the outwash | 
deposits are thick crete to furnish important water suppiae 
to driven wells of shallow depth. Farther northwest 7Gme 
outwash becomes thinner and most wolls pass through it into 
the. unacrivying TIT Ter their water." 


‘Tho glacial drift of the county consists.of till plain 
and moraine. Practically 211 of the northwestern portion oft | 
the county is occupied by ground moraine or till plain which — 
consists of gravel plains, clay areas, and marshes. The re- 

ainder of the county is covered witha “morainal drift; however, | 
the moraines were dumped by the glaciers on the till plain, so 
2 well drilled through the morainal meterial will.reveal they | 
ground moraine much the same as in the northwestern part of | 
the county. The history of the moraines in Kosciusko County 
15 a Dit complicated due to the different sources from which 
the: lobes of the glaciers were derived and cach lobe had an 
indcpendcnt historyi Kosciusko County is considered to be 
interlobatcl territory with the morainal remnants that exist. 
today, being materials discarded by tho Saginaw and Erie lobes 
of the Wisconsin’ giacitation. “Dr. "Malovt® rogards’ Lhemmore moral 
in this county, ‘mown and: described by him asthe Packervenm 
morainc, to be the eastern romnant or limb of the Maxinkuckes 
moraine, which is so prominent in Marshall, Fulton, and St. 
JOSeDN CoOUNnTICS” to the West- and erTul. 
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A well drilled at Syracuse penetrated 278 foct of glacial 
materials; one drilicd a arsaw Showed 248 fcet of drift, and 
4% is bolicved that the drift trill sverage 200 fect in thickness 
throughout the county. 


Bedrock outcrops at no location in the county and very few 
wells have penctratcd the bedrock. Inquiry of 60 well owners 
scattorcd throughout the county failed to show a singlic well 
producing water from the rock underlying the drift, and all 
without cxception roported their water supply to be coming from 
the gravcls of the drift. 


Tt is bolicved that tho bedrock formations of Kosciusko 
Gounty are chicfly of Devonian age. A smell area in the southern 
part of the county may have Silurian strata underlying the 
glacial drift and a small area in the northorn part of the 
county may havo rocks of Mississippian age under the drift. The 
well drilled at Syracuse on the property of the Sandusky Cement 
Gompany showed 63 fect of Now Albany (Devonian) shale underlying 
Gee aoriit. A well drilled sevcral years ago at Warsew to a 
etal depth of 1457 fect was logged as follows: 


Pee eg oe ce Aa 6 ke eS 
PG ee ss Ss Se « OOS 
SILL Ge ee awe, CL eS 8, OTS 4387! 
TPENEOn IS 2 ane eS k oP Ue 


Tote lat ee 21457)! 


Goncralized Gcologic Section for Kosciusko County 


Quaternary: 
eee seechniofiiy eaIuyiUuM. chow ay <.ocepie em ence, Or 2OF 
eee PAY oe “GAGE SD oftle BOreoret Mle oven «06 150-250! 
Mississippian: (Not cxposcd) 
Devonian: (Not exposcd) 


GROUND WATER AND OTHER SOURCHS OF VATER SUPPLY 


Surface waters may bo obtaincd from streams, lakcs, and 
Springs in Kosciusko County. Additional suppjlics may be ob- 
tained by the impounding of wator in streams and in reservoirs 
built on the water-shods of the streams. 
| This county has a large number of lakes ana at one time 
had considerablo marsh land. This indicates tnat the water- 
table has stood at and ncar the surfacc ovor a large portion of 
the county. The present lakes are fed by rainfsll and by ground 
Water, In geologically favored localities the wells still flow. 
Many flowing wclls have been located along the margins of the 
Various lakes and as the wells were relatively shallow it lends 
additional proof to the statement that the lakes arc fod by 
i@zound water. 


| 
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It is believed that the strata representing the various 
systems of rocks which underite: the surface of Kosciusko County 
will bear ground water. The unconsolidated materials are the 
SOuULLeErs, especial lly where gravels are abundant. The Dev éaiee 
black shale. which is believed -to underlie a large portion of gh 
coumty immediately below the glacial drift is not an aquifer; 
however, the limestones and sandstones comprising the remainder 
of the Devonian system aré usually water-bearing. The Silurian 
limestones also bear excellent water in various localities. Tt 
Ordovician strata contain waters which are mineralized and unt i 
for cone Us are 

The upper surface of the Trenton limestone lies at an 
elevation of approximately 400 feet below sea level in the sout 
western corner of Kosciusko County, while in the northeastern 
part -of <bhe .county).1t-is 9OG feet below sea levers It is “tas 
Lieved that the strata im OGRE £3 underlying the drift digas 
the northeastward. ; : 


Water Supplies of: Towns: in Kosciusko County 


~ 


Claypool. == (population: 382) The town of Claypool owns i 
public water system,.. One well drilled into .the gravels Of Gm 
drift is the source of the water. Water is reported 60 stand e 


10 to 15 feet in welds in the town, and springs were plentitm 
20 to 3O years ago.. Bedrock was. reported at 100 feet; however, 
no logs or records were received to substantiate this statement 


Mentone. -- (population 704) The town of Mentone owns its 
public water system, _Two wells drilled into glacial gravels ar 
the source of water: “One well 8 inches in diameter was driltec 
in’ 1912; the: other, LO inches dm diameter ,. was, Gamekiareeee i 
Water stands at 10 to 20 feet in the area. 


Silver Lake. -- (population 442) The town of Silver Lake 
owns its water system. One:-well drilled to 150 feet yieiae the 
supply. it: is. an.8-inch wéll driztled in 1925. Water stands 
from 15 tosoO.fect itn, welts in the community. 


Syracuse. - {population 1,190) The town of Syracuse own: 
its water = ee systeme The water is obtained from tubular 
wells. The town is located on the west shore of Lake. Syracuse. 
Water is rcported to starid at a depth of 6 feet in wells in the 
town, thus indicating that the water table is at.or near lake | 
level. Two wells, 40 and 26 inches 1n diameter, drilled in 1% 
furnish the water supply to the town. Springs are abundant in 
this Locality. 


— 
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iS aE --. (population 878) The town of Pierceton owns its 
ater Systems Two wells furnish the supply from the gravels of 
she - glacial drift. One well 48 6 fimches in diameter and was 
willed in 1900; the other is.10 inchcs in diameter and drilled in 
925; Springs were abundant in this region until artificial 
lrainage' Wes uscd so very. mug he sei : 
| Warsaw. «- bit boam ik ee on 5 5750) Pietck en apolt eystam. oF 
meee spot Warsaw is privately owned. water is procured.from 
jenter Lake. | | | 


Milford. -- (population 869) The town of Milford owns its 
later supply system. The town is located on an outwash gravel 
slain in the north-central part of the county. Four wells pro- 
luce water from the gravels and till. - water stands at 11 to 15 
‘eet in the wells. Many private wolls penetrate the drift-40 to 
15 feet. , | thay © . | 


Sidney. -- (population 182); Leesburg (population-371); and 
inona Lake (population 454) are other towns in Kosciusko. County. 
‘hey do not maintain public water. supply systems. The drift 
fords the supply of ground water ‘to private wells. The many 
lakes in this region indicate the water-table is near the surface. 
With proper precautions excellent ground water supplies arc readily 


»btained. 


a 
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MINERAL ANALYSES OF TAP °R PROM KOSCIUSIO COUNTY 


- (Parts per million) . 


Winona lake 
Winona Lake 
Winona Lake 
Winona Lake 
Winona Lake 
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Pee Q ise mca Ce elke Sa oe ie [oe lee] © 
s : ast ro) = od o OMe Hy O a te mi bo a a) a 
% 3% i 8 Pas Pees Peo pee 82] ee: ee dae |e : 
: $f 6/5 Pee eom a Gs te: eee | oe [a dee tee net e 
° 3 6 | — a | os) | = n - on lak 3 3 mH Ika sg E 
is i =. + Bates Or he seis Fe 
Burket | Gravel | 240 41 
‘Clay ool Gravel 293 oe 
HthnacGreen Gravel | 241 64 
Etna Green Gravel \ 502 10.7 
Leesburg Gravel | 004 99 
Mentone Gravel 243 | 64 
Milford \cravel 224 | 160 
Pierceton Gravel eee |? Lwe 1 04 |!,001}19 
Sevastopol Gravel + |. oe | =F ae 4 
Sidney Gravel | o4 | .205].001j42 | 464 
Sidney iGravel S08 | 59S | 1 eS {2001113 | 416 
Silverlake Gravel 378 52 76 8 e001) 9 696 
Syracuse | ph dee ae 4 |!404 
| 
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LAGRANGE CG Pia WL TY 
GENERAL PE! RES 
Area 387 square wiles Populetion 13,780 (Census of 1920) 


Lagrange County is in northeastern Indiana. Its north- 
@rn YPoundary is the Indiana-Michigfan State line. It is the 
second county west of the Indiana-Ohio State line. Lagrange 
is the county Seate 


The maximum altitude’ of tne county is 1.027 feet above 
sea level, the minimum is 830,- thus giving a totel maximum 
relief of 197 feet. The maximum 1be81 relief is ebout 100 
feet. The county is a part of te Northern Moraine and Lake 
Section. of the State,..’ Ovér fifty, per cent of the surface of 
the county is morainal material. “Lakes are frequént. The 
remainder of the surface ‘is fi camtaarees 

Drainage: “Phe “afainage. of a larger part of the 
county is controlied br Pigeon River and its tributaries. 
This stream enters -the county from Steuben County, a little 
north of the center .of the eastern boundary and Plows in a 
northvesterly direc stion to Yeave the county ‘and the State 
about. five miles east. of the nortiwest corner of Lagrange 
County. Turkey oreek, Fly Creek,, and Buck Creek are south- 
ern tributaries of ‘Pigeon River. within the county. Little 
Elkhart River drains the West central portion of the county. 
Its principal tributary is State Ditch which flows in a 
northwesterly directi n) North Cregk *rises in a-eroup of 
eros in the epg part - the county and flows southward. 


> 
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GEOLOGY 


* 
. 


Lagrange County is mantled: with a great thickness of 
Bloacial crift, which will average 200 feet in thickness 
mnie drift is composed of till,-gravels,,and sand. 


Riiuvial deposits-salonge the streams’ are of ‘major 
importance from the standpoint of ground water. Outwash 
Bravels which dre a product of glaciation ere excellent sources 

of ground water, 


There are no outcrops of bedrock in this county. 
Prom a study of well.records, it is believed thet the entire 
county is underlain by strate of Mississippian (Borden) 
age. Less than a dozen wells in the county have penetrated 


mie bedrock, so little is known,about the strata. 


Generslized Geologic Section for Lagrange County 
Quaternary: 

Recent, -- chiefly alluvium... . +6 «6 « © « « O-s0! 

Pleistocene, -- glacial Lei a eae eg ae a ets 
Mississippian: (No outcrops) 

Borden, -- (Determined from well logs) . . »« « « 500'? 


A deep well has beon drilled. near Howe, which is be-— 


lieved to have penetrat.d some ofthe déeply buried Ordoviei: 


formetions, Logon has published this log on page 4195 of . 
Publication No. 108, Departne ent of Conservation, Stste as 
Indiane, as follows: ee ae 


Gravel and cuicksand (10 inch pipe) . .~. . 909 feag 
Gray shale (Mississippian) «oe. + « =< ee 
Brown and black shale (Devonian) .« « o « « ?#0 


. Brown, hard limestone ‘Devyonian) .. °4 . =e 

Nice oil send, some gas (Pendleton Ss.) . - 849 

Brown, hard limestone (Silvrian) t's s vee 

mi dae k “hard: limestone.+ a se poe ee 
“White; hard: Jimestone wo6 «.* + kit =. nnn = 


Blue shale ° 8 ® ® ® ° ° ° 9 2 e .¢ pe ee . 1 OOe 
Ba Gs Bh Les ne? tira a “a2 it ie 6. nnn 


Gray ] ime -stone s e ° e e ct 8 E ae ° e hd ; o 1645 
Blue Sie Loy vs Cy ay, BB Spr Og oO eae ° 1660 
Gray limestone e e eo °¢ ° e we 98. & nS o Ore 


shale s oe Se See ie e °G ee G e E) 9 sun FOO: 
Lime: shell e e 6 s ‘ ° BS ° 4 s bad ¢ a 2 Lia 


SLAG ter 4d Ba te” see ge ey ty Ci, Neel eee 
Gray limestone . . ke ee 
TG Bee eeyec Raced OER Se OS ee 
Blue limestone «is ote ie eine a, «oe 
Plea 2 ig oe ate ten on ce . aw eT Se 
Wp 0Cr BOO be .ce iow Hay se 6 Sian: algae ai etoctes cand ey ga 
Ba ie SAL Ge ek a pe ae «pw ee eA eg gee 
SheklL e 6 ane te 4 .e 6 © ° o @ c LoL 
Brow scin. borne, erase x ie ik, Sa, ae es) ee 2200 
Bi. SBALO wide tee ck i a ei 


Ca TORCH ety ey dein stay, Suelo oe save 
Good oil sand with show of oil. ss". + *soe—m 
Hard Sanes TONG «ss ° Oi nin Or nw ° © e oe ein re 
Brown limes tone e. lai en Sapa ° Geir ee ee geet 
Gray limostone i.e 3s ee Se ee ee 
Brown Limestone. <6 eee ee he CTO Sear 
Fine gray dolomitic sand. 2-0 #°s°S eos Sone 
Coarser cajesreous broan sand with 

pyrite and magnetite « s @ «6 © «6°. mee 


It is believed thrt all of the bedrock Lormatious 
which normally bear ground weter, would carry waters unfit 
for consumption. In Lagrange County these aquifcrs are 
deoply buried and weter has no chance to escape, hence Gas 
comes stagnant and unPit for use, eae 


GROUND WATER 


,  eondnaneial 


Twenty-four residents of Lagrango County were questionc 


during this invostigation about the gource of their ground 
water Buppliess~-tl-ef-(4em-reporied i sour ae arcvel | 
or the placiel drift: which wes the sauticr. tae variec 


in dopth from five to 126.fock. — They were witeiy distribute 


throughout the county, It is bolicved that a representative 
selection OL wolis was meade, 


The gravel pinin traversed by Pigoion River’ is o& (aa 
Lifie source.of woatere. VAs piers nee 


a W idth of two to wi 
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miles and crosses Sp pomney for oe rilos or more. Other 
@revol crcas*are the Haw pateh noar the southern boundary of 
the county’ and still pea oo on the. bittio El¥eart Rivor 
in bhe westorn RELY: of, the county. 

Bey onetit has publishoa additional information on 
Lagrange County ws foll.ows:. 


"on the strong morainic belt in the northwest 
mare Of the ‘county-the -snerpest knolis are usually made 
up of gravel and .sand,. but those of gentlcr contour 
PeLotr-contain, titdsa..The wells vary, groatiy, in depth, 
Bore being but. 15 Or 20 feot, while others. aro; 50. ta 
735 or more,: On. the, overwash. grovel plain soutn of this 
moriane wils are obteinod in grevel-at about 20 feet. 


"In oa feeble. morpire on the north side of Little 
Elkhart River, in tho western. part of the county 
tha wells are usuelly ..cbout, 50. fect. in depth; after 

_ penetra ‘tine dO tO. Poot of et Lt Ree gnier sand. 
soutn of Little Elkhart River, tio wolls, aro mainly 
through till. The average depth is 50 to 40 fect, 
but ocensionsl wells reach 60 TAG D 


"Tn the gravel i in along Little Elkhart River 
the welis.crc.usuclly but le to.cO fost in depth, 


entirely through, gravel nad sand. 

Tat Lagrange wells are obteined’ at cbout 100 
foet-at the city. watcrworks, but privste wells seldom 
Beeocd 40 Toct,, .The dotailod:- rocord of four of the 
waterworks wolls, published by Dr. Drycor- in: the 18th 
Annwal Report, Indians Geologicel Survey, pp. 80-81, 
show alternations of "st ae Prk ery Wot “beds eed 
Bee tie thickaat bods oro but 2O to 20 feet. in 
well No. 1, 92 fect in ‘depen: the gravel beds’ amount 
to 52 foot, the Ghickest Deu being * 12 “Poct “ir -ehne 
Mpper “part of the tscction. ‘In well No. 2, 102 feot 
oi opth,. the gravel snd send amount to 47 .foct, of 
mice ©, 1,00, occ 7. tie Yottor of “the woth, In 
Moll No. 3, 98 fect in Popth, tho’ “sand «nd gravel 
maou LO of Toot, Dr woll Now:4, 11 foot indepth , 
Pie sand ant eravel criount to So fect. Tnceso wells 
meee WW ic ore Of of ordinrry “town lot, oid 
Seow Or. Dryor reports “that “the majority of “etreate can 
not bc correlated "in any two of them. [In hee, No. 1 
there. cre .6 beds of gravol; in wells Nos. 2-4,, but 5 
beds of snnd and greavcol. 


"A well noar tho jail at Lagrange penctrates -- 
hin Yellow’ ee ee ee eck ae Et oe 
i Dry sand ee ¢ e e @ e «20 - 
Gere wol With water ae 2% + 2 


Total e 6 e eer 5 


RUC eOOLL UOT fOr OrtGsian water of the -istt 
“penctrated according to Leverett the following scction: 
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tol low Till 214 Uathog Sod BO aAco eee foot 
Blue’ till, with thin beds of sands .gaeg 
A’ prown mold 6P? signe, LES Oe ee 
Comontod gravel g? Or) 49 Cay std ae 
Loose gravel with,,Wator-s .'« 2 Seams 
Pitie: pipe ke Loge Ageless ed Come 
Comented gravel « Aoi) we. Tou 
Dry Sane ond 2Pawo Ee. se! ual res 1a eee 


oe 
Tota Si aes © " 


Also Leverett gives the following information of 
n woll drilled for Dr, Drake, onco—half mile TorGias 


Vr lLenpaine. 


“Sandy yellow t#ilw'. WO % 2% & 4 ee 


Dios a4 i 0 6, % Se ae 
Gravel with inflamablo PAB PHP OS 4. Se 
Be wo 74 Oy © e 6 © @ e te: Ve 46 

Tack muck with “teavos-ond“sAs goa, 6 
Sore LAL ACLs LV oe. “6. o “e Yer mg an ae C4 


Waters -bearin sond, ‘coarse at bottom ae 
& ES | ee 
Bia hak bees e e ie 140 oe 


"A woll.in the southeast part of: the. couniagee 
one-half milc cast of South Milford, penetrates =- 


"Sandy yellow till ol oe eS eS 


Bluc t it fe e e e e oe e ° ° a 49 . 
Vory fine sand oe ee. a 6. ee 
| oot a 


a similar fing, sand. wes. doyund jn. the woll oat 
goscph Rycr'ts, 4 miles north of Wolcottville, at 40 | 
to 108 fect from the SUTECCO. 4 


"A woll in tho wost part of Milford Township, 
o Milos mopth of, tho Gounty Lind. 97. eau ae depth, : 
Ls largoly a: sand , gravel, “and cobblce 


"In the of of Pretty Lake and Long Lake, 
in Milford, Township, in: the southeast, part ‘or the 
county, there are grovel plains on which wells ob-= 
tained wetor .ct 60 or 40 feet witheut rorching ae 
bottom of tho gravele,.On bordoring districts Wome 
usually.penetrate 25 to 40 £66t of till before 
reaching a water-bearing gravol. - | 


" Dr. Drycr-reperts the occurrence of conl in 
the drift*beds+:in the southwest’ part of the county 
at depths’ of 76 foot in two neighboring wells under 
which beds of water-bearing gravel occur. _A boring 
on 2 ncignboring form is thought to strike, shetoiae 
LOO J optic 


| 
| 
The glacidl “drift and associated gravel plate 
will continuc to sorve Lagra nee County citizens as aquifers 
promising. The Trrst fow nundyedc oF ait Betsy ce aritt 


SLO 


arc likely to be imporvious and at groater depths the 
water will be unfit for use, 


Water Supplics of Towns in Lagrange County 


Lagrange, == (population 1.640) The town of 
foigrangs owns its water system. Tubular wells which peno- 
erate the drift about 100 fect furnish the supply. At- © 
tention has already bccn irectcd to tho lense-like char-" 
actor of the send and gravel beds in this ELgsn Tye There’ 
is considerable variation from woll to woll. _ 


Wolcottvillc.-- (population 646, the town of 
Wolcottvills owns its water system. Three wells produce 
water from glacial Brovols. THO.Weter lovel 1s given. 25m 
ge fect. Natural springs aro abundant in this area. The 
Meuers inthis area are artesian, Tho town of Wolcettville’ 
is divided as follows: Noble County 5083. Lagrango Y OWBBY. . 
558. a 


Topcka. <= (population 489) The town of Topeka owns 
dvs water supply. Four wells producing from gr:vels furnish’ 
eee supply. The water Yevel is 28 feet, depth to bedrock - 
unknown. 


Shipshowana. -= (population 262) The town of 
Shipshewana maintains no public water supply system, 


Location 
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Depth 


50-40 
354-40 
75-100 
AQe45 


28-40 
125 

40-60 
14—=27 


50-100 


led 


20 
20-76 


20-609 


20-20 


69 
60-70 


65 


20-50 
70-90 


Typical Wells of Lagrange County 


oid 


quality Quantity Formation Construct 


H ard -- 


" 
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Good 


Gravel 


Driven 
wt 

Drilled 

Driven 
qt 


Drilled 
Driven 


Driveni | 
Drilled 
Drilled 


by 


Driven 
Drilked 
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Driven | 


Drilled 


Driven | 
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GENERAL PERATURES 
Area 492 square miles — ro pulation OL ga) Ld 


Lake County is the very northwestern corner ‘county Ln. toe 
State, bordering bake Michigan and the state of Illinois. 


The maximum elevation.in Lake County is 750 feet Rha sca 
level, and the minimum elevation is 581 feet above sea level, 
thus giving a maximum relief. of 169 feet. The maximum local 


Pelief is 100 fect. 


From a study of surface, features Lake County is divided into 
three divisions. The northern one-third of the county is: known 


'a@s the Calumet Lacustrine: section. it is the area south of the 


head of Lake Michigan which was once covered with lake waters. 
The southern boundary ‘ef .the old lake is.knon.as Glenvood 
beach. Blatchley (127) has described ‘the geology of Lake County. 


ae ee ee 
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127 ha 
Blatchley, w. S. Geology of Lake and Porter Counties, Indiana. 
eend Annual _Rept., ind indi. Geol. Survey for 1897, pp. 20-41. 


ee eee a ee a ate ate ane ee a 


The. present Calumet River flows through this area from east 


Weeewest. The prescnt topography is due to the old lake deposits 
(Ge glacial times plus the eroding action of post-glacial erosional 


| 


elements. This entire Calumet Lacustrine section’ is marked by a 
series of low ridges which represent the various successive stages 


(am the withdrawal of the old Lake Chicago from this area. . Dunes 


Occur from Gary castward around the lake margin. 


The middle region of Lake County is known as the Valparaiso. 


Moraine Section. There are three distinct belts of moraine which 


Gross the county from west to east, with tio intervening belts of 
Mil plain. Cedar Lake occurs in the depression of the WBE at ned 
materials; also, #ancner hake. 


The southern third of Lake County is a part of the Kankakee 
Lucustrine section wlich consists oi marshy arcas and artifically 
Grained farm lands, The Kankakee River Valley was a ponded area 
during the retreat of tho last ice sheet, and the setemecr i to 
the present Kankakee hiver explains aie svampy land are 


Drainage. --The drainage of the northern part of Lake County 


passes into Lake Michigan. The divide is in the region of Crown 
‘Point. That portion lying north of the divide between the lake 


and the Kankakee Kiver goes nor thward through short small streams 
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into the lake. The southern half of the county is drained by a 
number of ditches. The main Singleton diteh heads in the east- 
ecntral part of the county d4fid-extends south and southwest to 
enter the Kankakee River about one mile from the southwestern 
corner of Lake County. Brown Ditch, a branch of Singletomy Gliese 
in the southeastern corner and oxtends west and southwest to join 
the Singleton’ in: the southern part of west Township. Grieset | 
agitch is a small branch of the Singloten: ditch which extends” 
southwestward into the latter. Cedar Creck ditch flows ‘so uthwar 
from Codar hake tu. enter “Ge aes ditch.. 


West Creer, West, Creék ditch, . -and A ibenmes ditch are branche 
of bac Singleton ditch which drain the southwestern part of the 
county. North of the divide Deep River rises southeast of Crown 
Point and flows northward to enter the Little Calumet River about 
5 miles from the cast county line, The Little Calumet flows in 4 
westerly direction across the county at a distance of about 4 
miles south of the north line of the sine. About S miles as 
ede and parallel with it is the Grand Calumet River which flows 

astward and empties into Lake Michigan about 2 miles west of the 
noe E HGR corner of the County. wolf. Lake in the northwestern 
portion is cosnected with hake Michigan by canal. Lake George - 
is also nearby. ; 


OETA ee ts 


The unconsolidated deposits of.Lake County consist of ; 
glacial deposits and lacustrine: deposits; also, those along the: 
present Kankakee River which are glacio-fluviatile in origins & 
Borings for artesian water.or for natural Bas, made. at Hammond, 
Hobart, and Crown Point, venetrate b1 Os, LO ,. and 176 feet .of . 
aPLit . "respectively. A well drilled noar Highland, Section 27, 
yo 36 North, Range 9 west, penetrated 150 feet of glacial arift 

A well drilled at Indiana. Harbor by the Youngstown Sheet & Tube 
Company logged 45 feet of sand and 60 feet of black oy, ovortaey 
the dark gray Devonian shaLos, 


The bedrock peoaen me are not cxposed in’ Lake County are 
of Silurian and of Devonian age. From a study of well cutoimeme | 
and well logs, it. is believed that the southern “half of Tames | 
County is undérlain by strata of Silurian age and that the 
anehown half of the county is underlain by strata of Devonian agi 
A well drilicd for the Grasselli Chemical Company at East Chicago 
shows 110 feet, of shale and argillaceous limestone above the | 
typical } Niagaran (Silurian). This shale and claycy limestone | 
contained spores of plants called Sporangites, which haye usually 
been considered indicative of Devonian age, Also, the well | 
drilled to 1685 feet for the Youngstown Shcet and "mabe Company. . 
at Indiana Harbor logged black to dark gray shalo underlying the — 
glacial clays and sands, which, in all probability, arc Devonian | 


} 
| 
{ 
\ 
| 
; 
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in ago. The Niagaran (Silurian) limestone is the underlying 

apek formation of Ceok County (Illinois). See Bulletin #34, 
Illinois State Geological Survey, "Artesian Waters of Northeastern 
[llinois," by Carl B. Anderson, ». 82. The author of this publi- 
sation refcrs to the finding of certain Devonian fossils just 

yyver the western boundary of Cook County, Illinois, in Du Page 
Jounty, end also refers to the fact that Stony Island in sauthern 
jhicago is-of Niagaran age. Well rocords in Coox County, Jilinois, 
ind@weate that the Niageran strata of that comty range in thick- 
jeg6 from 100-to 450 foct, so this fact assists in the probable 
sxplanation of the discrepancies relating to the underlying ~ 
formations in this and adjacent areas. krosion by pro-glacial 
agents or glacial agcnts removed in part the surface strata. 


Goneral Geologic Scction 


ee ne ee ee 


juaternary: 
meceni ys sands, clays, ,and @raveks.e -s hege yerne . O=LO0! 
Pleistocenc, sands, clays, gravols.«. «6 «6. 75-500! 
Jevonian: shales, limestones, sandstones 


(ho cubérc 06 beasderies. He Raat 150! 
feemrian: limestones (No outcrops) « . . « « « » 35Q0! 
rdoVician: limestones, shales, and | 

sandstones «(No outcrops) sens fee bee B208 


The uppor surface of the Trenton limcstonc Llics at an 
slevation of 183 feet below sca level at Crown Point. In the 
souLhnWwestern part of the county and again in the north-castern 
tormer of the cotnty the clevation is about 200 fect below sea 
level apvarcntly dcetermincd from data obtained from deep wells. 


This vortion of northvestcern Indiana is locsted on an 
larticlinal structure which enters the state.krom the wisconsin 
highlands by way of Chicago, known to somo as the Kankakcc Arcne 
Tt is bolicved that the Ordovician, Silurian, and Devonian for- 
‘mations overlap on to the Kankakee Arch. Prescnt indications 
fens to 2 pranitic ridge as the possible origin of the arch. 
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g SOURCES OF UATE SUPPLY 


Surface vatcr supplics may be obtained from streams, springs, 
|\a@ma lakes in Lake County. The largest source’ of supply is Lake 
\Michigan, which forms the northern boundary of the county. Wolf 
Lake and Lake Gcorge arc in the northern part of North Township; 
‘Cedar Lake is partly in Centcr and partly in Hanover Townships; 
|and Long Lake is in Hobart Township. fFancher Lake is located 
'in the Lake County fair grounds, northv.st quarter of Scction 17, 
BT, 54 N, R, 8 west, ono milo south of Crown Point. It is located 
Om the ercst of the moraine and fills a kettle-hole in the moraine. 
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The waters of the surface deposits are locally of 
imoortance. The surface drainage and the character and thickness; 
of the unconsolidated deposits are the controlling factoraias 
determining the quantity of water available. «The! suriace 
drainage of tne entire county is so poor that a large: anol tae 
water soaks into the ground. This surface water later finds 
beds of sand or gravel which act as resérvoirs. " Esipecia hia a 


<“ this true in the section of the county covered with mora@inad 


drift. The average elevation of Lake County is 650 feet above 
sea level and the elevation of Lake Michigan is given as 5S8l fee 
above she sea. The average thickness of glacial drift in bake 
County has been estimated to be 150 feet, “whieh would make the 
average elevation of the surface bedrock “100 feet below Lake 
Michigan water level, if the unconsolidated deposits were removec 
It is known that the thickness of the drift varies, anadyeas 
there is little surface relief over large areas in Lake County, 
these variations in the thickness of the drift indicate that fhe 
underlying rock surface has prominences and de pressions. 


The, Devonian shales are the underlying rock formation in 
northern Lake County and is the youngest of the indurated strata, 
These shales are very compact and are not. considered as water-= 
bearing formations. Well récords show this black shale to be 
approximately ‘75“feet in'+th ic kne'ss. 


The formation underlying the Devonian black shale is the 
Devonian limestones and sandstones which approximate 80 feet in 
thickness according to well records. If not polluted from sale 
water horizons deeper down in the geologic column, fresh water 
should be obtained from the Devonian limestones and sandstones, 
The black shale cover would seal in the formation from above 
and at.distances from the contact with the glacial drift or. 
natural outcrops, artesian conditions would prevail. 


The Silurian (Niagaran) limestone is the underlying rock 
formation in the southern part of Lake County. The nearest out-) 
crops of Niagaran strata are in Pulaski County, Indiana, some twa 
miles southeast of Francesville, at Stony Island, in the southerr 
part of Chicago; and at Willow. Boring Illinois, along the | 
Desplaines River. 


The Niagaran limestone is.a fair aquifer,. especiaiig ae 
that part of the state where it lies immediately beneath the 
glacial drift. The Niagaran wells are not large yielders; howe 
ever, 15 to 20 gallons per minute is an average well and where 
crevices-are, encountered. some of the wells yield as mach gas 
gallons per. minute. Some of the Silurian wells were found to 
be a bit brackish at first; however, continued pumping and flow1r 
seemed to eliminate the objectionable qualities and the wells 
flowed fresh water after a few dayse 
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- The Ordovician formations, consisting of the Cincinnatian 
shales and limestones and the Trenton formations, are known to 
pear some Water. The Trenton, where porous, ‘contains salt water 
in many localities in Indiana, and on structure is known to bear 
oil and gas. We know little’ about the Trenton in northwestern 
Indiana due to the few wells and records which are available. 
The Richmond shales of the Upper Ordovician are not capable of 
yielding water. The Richmond shales serve as an impervious 
stratum separating the waters of the Niagaran limestone from 
those of the Trenton formations. 


In the €hicago area the Trenton formations contain some 
water; however, they are not considered to be sources of ground 
water. It is the usual practice to leave this formation uncased 
and Anderson (Bulletin 34, Illinois Geological Survey, p. 86) 
states that it is probable that more water is lost through 
crevices than is gaincd. 


In the well drilled at Indiana Harbor by the’ Youngstown Sheet 
& Tube Company the St. Peter sandstone was penetrated at a depth 
@peio6> fect and the total thickness was 135 fect. A well drilled 
at East Chicago showed 64 fect of St. Peter. Ohe drilled at 
Grasmere Showed 80 feet of St. Peter sandstone, and one drilled 
at Highland showed 67 feet of St. Peter sandstone. It is diffi- 
cult to explain the varying thickness of the St. Peter in so 
limited an areca. There are three possible sources of explanation. 
The first is that error has been made in the logs brought to our 
‘attention. The second possibility is that the formation under- 
lying the St. Peter presented an irregular surface on which the Ste 
Peter was deposited. The third possibility is that the surface 
lof the St. Peter is quite uneven, woe 


In certain areas the St. Peter is an important aquifer. 
This is true in Iowa, Illinois, and isconsine In Chicago many 
‘wells tapped the St. Peter and soon lowered the level of the 
‘water so that it could not be depended upon as a source of 
‘supply. C. B. Anderson, Illinois Geological Survey Bulletin G4, 
cites the fact that the western Electric Company in 19le tested a 
well in Chicago which had 145 feet of St. Peter, and the test 
indicated that the supply was less than 20 galloris ‘per minute. 


water Supplics of Towns in Lake County 
| Gary. -- (population 100,426) The Gary Heat, Light & Water 
Company furnishes water obtained from Lake Michigan to the city 
of Gary. 


Griffith, -- (population 1,176) The town of Griffith owns 
its water system. One vell penetrates the underlying bedrock 
and at a depth of 336 feet secures a flow of water under hydro- 
Static pressure, The water stands within 20 fcet of the surface. 
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Aside from a slight taste of.sulohur, the water 18 satistac uaa 
This supply is belicved.to.bde.from cither,Devonian oF Sil Ur ia 
Times Gone’. Be 


Lowell. -= (population 1,274). The town of Lowell owns: its 
water system. Tubular wells furnish the supply. Details Cones 
cerning the wells are unkno' ne. a 

Crown’ Point. -- (eC a 4,046). 0nC Gi wstie Crown Point 
owns 16s watcr supply system. E ipht wells producc the suppiyaas 
They are drilled into bedrock, which is penetrated at 200 fcets 
The water levcl is reported to be 20 foct, below the™strraes 
The wolls-are..1l2,inches in diametor, The water is° from oithor” 
Devonian or Silurian limestones, protably’ tho aaa a A deep. 
well drilled at Crown Point obtaincd salty waters from ‘the 
dceper horizons. 


Hast Gary..-- (population 2,409) .No data are avai 
bearing on the water situation in the town of East Gary. 

Hobart. -- (population 5,787) The city of Hobart is suppiic 
water by the Hobart Light Beans hgh Company, a private companys 
Deep River is the.source of, supply. a 


Hew _Chicago. -- (population 481) The town of New Chicago 
is not lListcd as having a public water supply. No infornatigae 
is Si, cone Omrning, Condy GLonSe thor. 


Bast Chicago. -- (population 54,784), The city of East a 
Chicago owns and operatcs its water supply. “Lake Michigan am the 
sourec of the watch. | 


-Hammond. =<- (population 64,530) Tho city of Hammond owns) | 
and ooeratcs its water systom. akc Michigan is the souree DF | 
supply. | 


Highland. -- (poogulation 1,553) The toin of Highland owe 
its water system, A dcecp well drilled at Highland loggod TSQa | 
foet,o¢. sand and drift, though anothcr woll logecd Dédrote aa 
112 feet. Nwator is revortcd:16 fcct below tho surfacoy “Taam 
powh supply was roported to be from soapstonc, The progagaua 
stratum is-in doubt... Tubular wells furnish .the town supoiee 


Munster. -- (population 975) The town of Munstor owns 168 
water systom. One wcll obtains watcr from limestone pénetrated 
at 100 fect. The general watcr level is 50 fect and is lowerge | 
by ‘cxecessive pumping, . 


Whiting. -- (population 10,880). The city of Schiting oun 
Lts water supply-plant.. watcr is obtaincd. from Lalo Michisame 


518 


Dver, -- (population 672) The town of Dyer owns one well 
rilled into limestone which produces the town supply. Limestone 
ras penetrated at 174 feet, The wells in the community are 
rtesian, The Dyer supply probablv comes from the Huntington 
oOlomite,. 


St. John, -= (povulation 332) The town of St. John has no 
ublic water supvly system. 


Schererville, -- (population 580) The town of Shererville 
wns its water system, One ten inch well drilled in 1919 to a 
epth of 200 feet furnishes the supply. The water level is about 
0 feet below the surface in most wells in this community. The 
own supply is probably from the Huntington dolomite, 


Schneider. -- (population 264) The town of Schneider owns 


ts water supply System. One tubular well is the source, No 
nformation is available concerning the geological conditions, 


Typical Wells of Lake County 


ocation Depth Quality Quantity Formation Construction 
36N-R7W 

vec. 2 re fe soft Fair Gravel Dug 
See. 2 70! “ Poor " Drilled 
peC, SL Supply from Lake 

35N-R7W 

See. 18 40- 80! soft Good Gravel Drilled 
Sec, 32 . 

NEF 30! 7 i? tt tt 
34N-R7W 

Sec, 14 AQ! 7 ff i? 7 
Sec, 26 401 7 e Dug 


(Yells in this Section were dry at 30! and driven to 40!,) 
54N-R7W 


sec, 23 300! Hard Good Limestone Drilled 
Sec, 22 300! " t . " 
33NeR7W 

3eC4 1O 90! os " Gravel - 

36C 4 il 100! 1 7 Ww ff 
ec, 14 100! " T T " 
Ge, 27 40! Soft Fair B n 
ee, 27 25- 30! " a Sand Driven 
j2N-REE 

6a, 35 190! Hard Good Limestone Drilled 
6N-R7W 

eC, 2 zie ~ Sole & Gravel Dug 


ec, 2 70! (No water at 70!,) 
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S19 
LACRORTE COUNTY 
GENERAL FES TURES 
Area 595 aquare miles Population 60,490 (Census of 1930) 


La Porte County is located in northwestern Indiana, 
Its northern boundary is the Indiana-Michigan State line. 
Tt is the third county east of the Indiana-Illinois State 
line. La Porte is the county sect. 


The highest elevation in the county is 885 feet sbove 
sea level end the -lowest is 581, thus giving a mamimum total 
relief of 304 feet.° The maximum local relicf is 150 feet. 
The county is located in the glaciated region and its surface 
is quite varied. The topography is diversified by send dunes, 
morainic ridges, reclaimed riarsh ‘hand, and rolling prairie 
Jand. The pontion of the county esdjacént to Lake Michigan 
is 4 part of the Calumet Lake section. Just eastwerd lies 
the Valparaiso Moraine séction, which serves as the divide 
between MissiSsippi and St. Lawrence dreinage. The morainic 
belt enters the county-a little north of the town of West- 
Wille and extends in a northeasterly direction to the borders 
of St. Joseph County and Michigan. Southeast of the Val-= 
paraiso Moraine is the Kankakee Lakustrine section’ which, is 
a braad gravel outwash plain and alluvial. plain bordering 
the Kankakee River 


The divide between the Lake Michigan drainage and 
the Kankakee River drainage extends in a northeast-south- 
West direction in the vicinity of La Porte. The drainage 
of the north and western slopes is controlled by small 
Streams which flow into Lake Mishigan. The central southern 
part of the county is drained by Mill ate a branch of the 
Kankakee. Hog Greek drains the southwestern portion of the 
county. Several smaller streams run into the Kankakee River 
Which is the south boundary of the western half of the 
county. 


GEOLOGY 


The bedrodck strata of La Porte County are of Devonian 
age, according to our present-information. There are no 
outcrops and Cae ae few wells have penetrated the sub- 
strata. 


The surface formation in the county consists of glacial 
drift, made up of morainal deposits, glacio-fluviatile deposits, 
and.ordinary till plain materials. The sand dune areas along 
Lake Michigan are of more, recent origin. 


Generalized Geologic Section Taken from Well Record 


(Well near the northeast corner of La Porte County) 


. Glacial Deitt oe 0 - . (Sethe ote Ol et ie ee eee el-220! 
Devonian shale EoUVeLo s 2s <« 95t 
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Devonian limestone SL SeA 5 Le oe oe 
Sondstone (Pendtetony "= -41e425-4—— « =» eee 
Silurian Limestone and. shales . 
22 5eG85 4 «4: a See 
Ordovician(Cincinnatian 


shales, 1s) | 615-1085. “6s 6 SPO 
Trenton Limestone 1085-15406 2 6 « 400% 
Sandstone St. Peter} 1540-1580. “sy ee 
Limestone ane. chert 1560-17358. 6.5 ow ee 


GROUND | WATER 


Good supplies’ of potable water may be obtained from 
the Recent and Pleistocene formations. The majority of the 
wells drilled in the county penetrate the glacial drift for 
water and do not enter pedrock. Ground water .is found in fi 
strata of every age underlying the glacial drift; however, : 
£3-usually: miner ralized and unfit for consumption. Devonian 
linestones’ one sandstones, Silurian limestones, . Ordovician 
limestones and sandstones,-and Cambrian sands tones carry 
rohimeges ba eod , waters. The formations bélow the St. Peter a 
Ordovician age have not beer thoroughly tested in. this aréa, 

he dordan sandstone of the Uppsr Cembrian inuthe area, near 
Chicago, Illinois, furnishes many cities with water... Im mo: 
cases the water occurring in the Jordan sandstone is, a hard 
water; however, with increasing depth it seh: a. tendency to 
become mineralized. Decper down into the Cambrein rocks kn 
asthe St. Lawrence and Dresbach carry ground water; Howse 
the water is salty end unfit for drinking purposes. AS a 
rule, the Potsdam waters, or Upper Cambrian waters, are unt: 
Dom Dellont ise, ; 


ictecans tk gives tho: following, int orpie thon “bout 
gas-well boring ot Michigan CL bt 


Dryi surface: sands cer cey sel ce snc 160 paces Perey ae 
Quicksand e. € 68 Ce 6 OR) OR) Cert Oiré (et ran ce 26) ae oe 10! 
Gravel e ry e e es «6 ee e ee 5! 
Blue till, jeune ana ro ther Hated _ é « slonee 
Gravel containing. cobble and boulders —e 
Sand and gravel with occa sional large - 
SCONDS, a Aim we ea 8 re ie ee ae «8 ee 
Limestone, with thin beds. of shale, a 
oxtonding to the bottoms of the well. . veore 
‘Total . ¢ © «€ & it 219! 


He also cueae that at a depth of 210 feet a flow bf 
frosh water was obteined from the drift, with a hord Toga 
above the surface, .The rey OL fie flow increased down 
word to the rock at 250 fo A strong flow of sulphur wat! 
was obtainod from the limestone at. about 450 7 | 


- » In the Fitth Annual Report.of.’the Indiana Gcological 
Survey, -1873, pp. 470-471, ao well ‘Vog ‘is given af “a “Doramg | 
drilled at tho State Ponitentiory, 1 mile wos ey of Michigee | 
Gity., This is given by Dr, “Lévétté as’ follows | 


aa 


oel 


+ 


Surface sand oeeee?e ee «© e© © © #8 @ @ 481 
Clay « s e e e es ° e e © s 6 ® es e e ® e 4! 
Sand e e @ e e . e s 6 e e = e e e e e e 24! 
Clay «© e«eee# «© © © e© e280 0 «© @® © @© @ 66! 
Sand e e e e e e ee eo s e e e e e e td s 50! 
Shale. ® e e we e e e . @ es e a ee ° ® yo? 
Upper Silurian limestone, with Sepen en 52938 
wo an rn. : ‘ Total. a a eS 
Levette.:states that ‘this Soring is reported to 
terminate in-a porous limestone rock which furnishes a flow 
of water strongly impregnated with Eees Surg yo OgeRs Its 
meou 1s 22 feot, abave the surface of the fround: rate of 
discharge about 500 gallons per minute; tempera ture o7 degrees 
Fahrenheit. The well mouth heing shout 18 feet above the level 
of Lake Michigan, or 600 fest above tide, the head at this 
wollis 622 fe ot above tide, 


’ The log of ‘another well drilled on thé R. We Keller 
farm; west of La Grosse, is as follows; 


ett tested lasvecle BS ootte terre @re40* heat! 
Shales eS SoS Oe Oe fee SC PT oie ec cer beer eek eM elog! 
Limestone, Niagaran.e. »« »« « « « # «¢ « 6408 
Drees + se -e * eo e@-e © ee &© © e@ efzOt 
BeOrCoNG ss, aoe + 6. us ele wk we — oe e é80t 
Snaies e e . e . e = . td] : e : tJ e e 2999,! 
Limostoné -{fronton) » = Seen oo! 
Water at 1005, which fi 1 eet hole.ito 
within 150 Foot el+surlace.. Ye 
Satdetun? €StesPoter-a-@ «bees? an e-.ahLt00! 
Limestone (Magnesian, Shakopee). . . 1495? 
Sandstone. (New Richmond)... «.«.»« « « 1895! 
Ratestones (Oncctadasifeer} «ene ie wo lJoo!? 
Cambrian (Jordan Sandstone). .« « «.e 1996! 
Total Depth. « « 19090! 


1® 


At 1003. fcet the well started to fill slowly with 
Oil but after shot of 60 quarts no oil showed, 


Well’ #2,00n R..W. Keller farm, one mile west of La 
Crosse: 


BOIS LOGh « mot elise) en0 ooh ey o., 0%" 

Shale ° e e °e e ° e e e e e s e e e +60! 

Paes si a oO ee ee ke ow ORF 

Shale . « « « Scag) whe Sachs ite eny-f BOF 

Tarieatiane; (Clason), ed exces ms et ee ter nO! 

BALE y o* « * a reatetro Wt ox Bak 65% 

Total “depth 1117! 

Muchiwatermat.75 foot.and also.at 1095. Bight and 
one-fourth inch casing set at 809 feet. The lest two logs 
are published in Department of Conservation Publication #108. 


Levette in Water Supply Paper #21, U. oe G 8S. tadls 
attention to a notable instance of rise of nter in a sand 
dune above the level of Lake Michigan. Gates wes found at the 
Yankee Slide, a dune on the shore of Lake Michigan, in thc 


occ 


west part of Michigan City. Wells on its slope, at an alt 
tude of 40 or 50 feet above the lake, obtain weter at a 
‘ depth of but 12 feet. 


Water Supply Paper #21 elso gives the log of a wel 
drillca 44 miles south of Michigan City, which is as follo 


Yellow: BAe SAA. Tei Po ee aoe 
Dry ST + <a we ee Se ee 28-10! 
Bind ttre, (yf Poe opapiat 2h 
Sand ewe ee we pe a ge tet eer eS er Nae Mabe ie 200! 

Tove 13 Pos Supome 


Nec’ Lake Michigan wells frequently obtain water at 
very shallow depths without reaching the bottom of the Des 
deposits. 


Also, it is noticed that throughout ths county the 
woter-bearing sands and gravels appear to be local deposit 
of limited ‘extent, and that they alternate with till. Alor 
the Valparaiso Moraine wells arc obtained usually at deptt 
of 50 feét*or lessy and ‘sand and gravels are more abundant 


Water Supplics of Towns in ha Porte County 


La Porte. -- (population 19S ,755) The sity oF Laer: 
owns its public water system. Throo wells furnish the @it 
supply. The water is from the drift formations at depths: 
‘varying. from 28 to 75 feet. Water is revortcd to stand ai 
‘foet, bclow* tho be in wells in the city. The general pre 

of iekcs in this aron indicates that the water table is m 
fa ir removed ie the’ Suriace's 


Michigen City. -- (Population 26,755) The city of 
igan City owns its water supply system. The source of wa‘ 
Lake Michigan. 


La Grosse. -- (Population 650) The town of La C: 
has no public water supply. © | 
Westville. -- ‘(population 496) The town of Westv. 
owns its public water system. Tubular wells furnish the | 


Long Beaches -~ (population 4.36:) « The) town of hong 
is supplicd with watcr by a privately owned system. The | 
is obtained from Lake Michigan. . 


Trail Croek.-- (population 295) The town of Trai 
Croek has no public water supply system, | 


Typical Wells of La Porte County 


socation Depth Quality Quantity Formation Construction 
1ZSN-R4VW 
Sec, 17 16! Hard Good Sand Driven 
'ZAN-R4W 
Sec. el 12- 16! Le a it " 
Sed. <o 208 30! = i" i iu 
1Z6N-R4W . 
Sec : 29 AQu 50! 7 7 i? if 
IZ4N-RSW 
aoc, 8 30—- 45! R i " 
1Z5N-ReW 
Sec, 16 eho oO! Sort Fair Gravel : 
Sec. 16 20! " i" i" 
Sec. 16 e2ot " " " it 
%36N-ReVW 
Sec. 35 20! ! 18 $7 {? 
‘Sec. 35 Sst " " ae Ti. 2 wells 
| STS) 20! " i " it 
Sec. 35 O51 7 ff 7? i? 
mee, 2 18- 35! e u = i” 
ec, 13 20— 50! “s ? “ Drilled 
Sec, 6 ne 251 " u n Driven 
'O7N-R1W 
‘Sec, 36 90! 8 Good “ Drilled 
‘SEt 
Sec. 46 30! i? i? {? fl 
NEt 
Sec, 36 80- 90! ste: " i tt 
53 7N-RLW 
Sec 4 18 80! ff '? ff ! 
mee, 31 L5= 20 " Fair e Driven 
38N-ReEW 
mec, 36 110! p Good 4 Drilled 
‘ski 
sec, 36 108! it jt ! 1! 
| sec, 35 100! ia} 7 {? 7 
Swe 
sec, 35 87! i? {? ? l 
1S8N-ReEW 
Sec . 9 180! ia ff {t tf 
Sec , 8 got ! 7 1 ? 
! sec . 5 140? rt i" it 
($8N-R3W 
See ‘ 3 60! i? 5? ft i? 
Sec * > 85! 7 in f? v 
[38N=R44j 
Sec. 36 oy: " . i : 

1 { 
Sec. 36 wat. M E : : 
Sec. 36 AST iyo? ; ‘i 
Sec. 35 paso! : . ; 
Sec. 11 gor " 
OTN=$R4V _ 
Sec. 26 . 150: " " ® =-no water 
Sec, 3 sae. . : . 
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S24 
LAWRENCE COUNTY | 
GENERAL FEATURES 
Arca 456 square miles ~~ ~— Population 35,583 (Census of 1930) 


~ Lawrence County 1s situated in the central-southern 
portion of the State. It is the fourth county north of 
the Indiana-Kentucky State line and the fourth east of - 
the, Indiana Tilinois State line. Bedford is the bekrabreit 
SC Abe 


The maximum altitude of the county is 900 feet above 
Sea level, and the minimum is 470 feet, thus giving a:total 
maximum relief of 450 fest. Tne maximum koewk wie ek is 
350 feet. 


Lawrence County presents a syaveietet or tovogrephic 
Forms. Blatchley in the 1905 Report of..the Indiana Depart- 
ment of aes and Natural Kesources writes concerning 
the county: The eastern and northeastern parts are 
undulating or gently rolling platea us drained by deep,. 
Narrow valleys; the central region north of White River 
is hilly; and the western and southwestern are rough and 
broken." | 


Drainage. -- The largest stream in Lawrence County 
Be the Bast Fork of White River which forms a part of the 
eastern boundary at the point where it enters the county, 
flows northwestward to leave the county at a point about 
eight miles north of the southwestern corner. The principal 
tributary of the White River in Lawrence Count y is Salt 
Creek which enters the county a little to the west of the 
Genter of the nerth. line and flows south to.enter the 
White River somewhat southwest of.tke center of the county. 
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Indian ‘Creek .enters the county near the northwest 
corner and flows southward to enter -the-White River beyond 
the western border of .the .county. . Guthrie Creck enters the 
county near Leesville .and flows south and west to enter 
the White River near Palestine. Back Creek, which is the 
principal tributary of Guthrie Creek rises about tyvo miles 
south of Selma and flows rey eE ‘and southwestward inte 
Guthrie Creck about one mile rth of irish aarp 


Sugar Creek rises by two branches in the southeastern 
part of the county and flows in a northwesterly direction 
to enter White River east of Lawrenceport. . Fish Creek 
enters the county from the south.and flows northvard to enter 
White River at Lawrenceport. Rock Lick Creek flows north- 
east to White River about a mile southeast of Palestine. 
Bryant's Creek enters White River in the southwestern part 
of the county. Leatherwood Creek rises east of Heltonville 
and flows west and southwest to enter White River south of 


me 
ah 
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Bedford. Little Salt Creek and Pleasant Run and westward 
flowing branches of Salt-Grpeek-in. the:. ‘northern part of the 


countye 


Lawrence County is within the unglaciated portion 
of southern-.-Indiana. The unconsolidated deposits consist 
chiefly.of alluvium deposited along the major streams. 
Whitéel River, Sakt Creek, lea athorwoot., Guthrie, and Indian 
crecks ‘have "valley fiates.s During the Pleistocene, giz Gaam 
epoch, Salt Creck and the Last Fork of White River were 
glacial waterways. iWeterials were washea out from the ice 
front and much of the debris was carried into the drift- 
less area by waterse Terraces were forned,.of the alluvium 
Springs are common on the stre EW ard: side .of -thess depea aaa 


The bedrock formations of the county consist -chiefly 
of rocks of Mississippien age... Small, disconnected oute= 
“crops of Pennsylvanian (Bottsvilble) sediments occur on 
some oF itite naga nills»in the western part..of the.¢o uate 
Starting at the eastern border of the county and crossing 
westward occur outcrops of Borden, Harrodsburg ,- Salem, 
St. Louis, Ste- Genevieve, and parts of the Cnester seriegs 
The Pottsville strata are still higner in the geologic 
columne ie 
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Generalized Geologic © Column for Lawrence County 


Quaternary: 
Recent, <-- alluvium...) eowcelen® bora see eee 
Pleistocene, -- terrace deposits e « « « « « O=50? 

Pennsylvanians: al 
Potteville, ++ (Chiefly eutlicrs)s».ei*#58 eae 50% 

Mississippian: m 
Chester ove et ee, | ae Net 6h ie iil iy cutie” Oe es ee 200 bo 
Ste. Genevieve «+. . » .-* s * » » » =) 9a 
Bites CT Id Si Sd wielded aed huinbe, Manba ed ee a e 
Sqlem e ° e ° e e e e @ e °@ ® ® @ e e e o 6 ~50-60! ; 
Harrodsburg ied eed WO Be Pog BincwGen GET ely se! gue Tig) see See arent ee 75e | 
Borde wiste. Fen eA ee ute Be be eee ee 
Rockford (Not,exposed) «6 «+0 se 0 « «« « = 


; GROUND WATER Pe ae 
Ground waters may Be “obtained in Lawrence County 
from the following stratigraphic horizons: 
Recent sands and gravels 
Pleistocene sand and gravels 
Chestor sandstones and limestones 
Other Mississippian limestones 
Borden siltstones -- very poor, bothe in quality 
and quantity .... . 
Devonian limestones -- mineralized | 
Ordovician limestones -- mincralized. 
Shallow well: waters are sometimes obtained at the | 
contact between thc limestone and a residual clay. In the 
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valleys of the larger streams water may be obtained from 
sands and gravels of Pleistocene origin, and also in the 
alluvial valley-flats of more, recent origin. 


The Chester limestones and sandstones Often conta in 
ground water. Springs occur at the base of the limestone 
beds and also at the Dasc of the ae stratd, where 
they rest on impervious shaies 9°: ad Ni gamer yc may, 
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There are several,levels aw which. Poromnd water is 
found in the Mississippian syatem" Of rocks. - These: -levels:: 
are at the top of the Borden, at. the top of the Salem and 
at the top of the Harrodsburg. 


The large spring at, the Avoca fish hatchery in 
Lawrence County occurs about 50 fect above the contact 
between the Salem limestone and the overlying St. Louis 
Jimestone. This is an. immense. spring and water gushes 
forth in tremendous volumcee 


In the 26th Annual Report,.of the Indiana Department 
of Geology and Natural Resources, (page 75), We. S. Blatchley ° 
describes a saline-sulphuretted water from A spring in 
Avoca as follows: "The spring which yields the mineral: 
Mater at Avoca emerges from the base of a stratum of 
Harrodsburg limestone on the: ast branch of Goose Creek, 
Bestion 51, T.°6Ne, Re 1 we" ah Aten ae 

Other mineral springs described and mentioned in‘ 
Lawrence County were located on the estate of Dr. Denson, 
one mile southwest of Bedford and still others in the bed 
of Indian Creek in the.southeast quarter Section 17, Te ee 
Ne, ores re ee near the old Gray's Mille... ~= 


Many attempts to gecure gro und. water from wells 
drilled into the Mississippian limestones have been failurcs. 
Several of the wells will produce small quantitics of water 
but in many cases not enough to, supply the average family 
for home consumption. The reason for the failures is as 
follows: In the eastern part of the county, also «in the 
central portion of the arabs the Borden rocks underlic the 
Mississippian limestones at a comparatively slight depth. =" 
The Borden rocks are impervious and are not aquifers and’ in- 
places where the Borden. is “pervious. the water” is minera oS eees! 

Several deep wells have be en _oritied in Lawrence 
County prospecting for oil and ga Devonian, Silurian 
and Ordovician strata have been es pueden Tho dee per 
strata bear mineralized waters unfit for domestic use,hence 
Cannot be considered as potential sources of supplye Also 
the-extent and. thickness of outcrop of the overlying lim- 
stones, above thé Borden series, are not sufficient LO... _pro. =. 
vide gathering ground for water in large quantiticse Also... 
the region is dissected by valleys so that any ground water 
would S@CPp out and.be lost to lower streams. Then the Ste’ 
Louis, Ste. Genevieve and Salem lime stones are cavernous - 
and shad Lew wells are a failure except. where the y strike 


so7 


underground streams and such supplics are not usually to be 
desired from a sanitary viewpoint. Then deeper wells pros 
duce mineral watePre i OP eae 


Cumings (128) has discussed some of the pertinent 


{iss) Gumings, He R. The Geological Conditions of Municipal ~ 
Water Supply in the Driftless Area of Squthern Indianay | 3 
Proce Ind. Acad. Scics 1911, PPe 111-466!) 233) 7 on 


Features of the limestone arca as follows: 


"In the western edge of the aréa, where. the 
limestones are under cover of the Chester formation, 
except in the deeper Valleys the rock-water. is 
artesian and more or loss impregnated with mineral 
salts, as in the case of the wa or of the. French 
Idck Valleys In. this part of the area mineral water: 
is constantly making its way from considerable depths 
to the surface, along the joints of the soluble lime- 
stone, and consequently mineral springs abound, and ~~ 
even shallow wells produce mincral water. 

"Tt is perhaps within the purpose of this paper 
to poin’ out some special characteristics of the springs 
of the limestone regione They are usually overrated 
and their nature and cause misunderstoode All of the 
large springs of the Limestone rcgion are the outlets 
of subterraman solution channels in the rock and very 
often serve also as the mouths of well-defined cavese 
These caves and channels are in turn, as already shown, 
intimately connected with the sinkholes of the regione 
The sinkholes are the main gathering grounds of the 
waters that emerge at the springs. Or, to be more 
precise, they are the avenues through which the water 
43 taken under ground. The sinks, like the caves 
themselves, are largely “the work of. solution. Where 
the sihks are open at the bottom, as is usually the 
case, storm water passes very readily and very.quickly 
snto the subterranean channels and as quickly emerges 
at the springs. At sucm times the spring water 1s 
‘muddy, showing that itciss merely surface water that- 
has made a journey of greater or less length through 
an undorground conduit." | sed Lon | 


Typical Water Supplics of Lawrence County 
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Wator Supplics of Towns in Lawrenec County 


Bodforde << (population 13, 208) The city of Bedford 
owns its watcr supply system. The supply is obtaincd from 
White Rivere The city has a settling basin of concrete cone 

struction which holds 3,000,000 gallons. Aluminum sulphate 
is used to flocculate sediments and chlorine added for 
purification. Bedford has a dependable source of water, 
because of its proximity to White Rivore 
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Oolitice -- (population 1,210) The town of Oolitic 


owns its water wipe ieee Water ie é qigiieaes 
city of Bedford and puitpcd into the Oolitic mainse 
supply is. _ bho same as that in usé by ainsi eS 
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GENERAL FUATURES 


Area 450 square miles Population 82,888(Census of 1950) 


Madison County is located in eastern central Indiana, 
It is the fifth county south of the Indiana-Michigan State 
jine- anc the third county west of the Indiana-Ohio State line, 
Anderson is the county seat, ‘The county has an average eleva- 
tion of approximately 855 feet ‘above -sea level, the maximum 
relief is about 195 feet, The surface is fatiy level except 
wnere incised by stream valleys, White River Valley in most 
places is less than 100 feet in depth, and usually not more 
than one-half mile in width, The uplands are flat and uncis-e 
sected, Morainal material is generally absent, except in 
the northeastern corner of the county. The Union City moraine 
extending southeast-northwest crosses a corner of the county. 


Drainage .--The county lies wholly within the drainage 
basin of the: West Fork:‘of White River. This stream crosses 
the county from east to west somewhat south of the center of 
the county, Fall Creek and Lick Creek flow southwestward 
through the southern part and unite near the southwestern 
corner of the county. Kill Buck Creek flows southwestward 


and enters White River at Anderson, Its chief tributary is 


Little Kill Buck Creek which enters the parent stream avout 


three miles north of Anderson. Pipe Creek is joined by Mud 
Creek near Alexandria and flows southwestward to enter the 


West Fork of White River near the western boundary of the 


county. Buck Creek and its branches drain the northwestern 
part of the county, Sand Creek drains a portion of the 
western part of the county» 


GHOLOGY . 

The glacial drift which covers the-county. is a 
cOmpact till, In many areas bedrock has been penetrated 
in wells at depths of 50 feet or-less, however, a few 
deep drift deposits indicate the existence of preglacial 
Channels and irregularities. A section of drift near 
Halford measured almost 500 feet in thickness, The average 
thickness of the’ till is about 100 feet, The till consists. . 
Of a pebbly clay, however, contains gravel aiid sand in : 
sufficient quantities for water source beds, 


The bedrock which underlies Madison County has been 


mapped by the Indiana Geological Survey as Silurian. One 
/lone outlier of Devonian outcrops at Pendleton, The 


Pendleton sandstone has been determined to be of Schoharie 


| age, Little is known of its areal distribution, even in 
Madison County, - It has been reported from several logs of 


| wells 3 


Outcrops of bedrock occur in Sections 23, 24, and 29 


3 
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Township 21 Ne, Range 7 East; in. Section 34, T,. ZO'Ne, 

ange 6 Hasts in Section.5,° 13, 21, Towns ship 19 North, | 
hes 6 Bast: an Sectichi ity Township 19 Ne, Range Id "Haste 
in Section 20 and 30, Township 18 North, Rangé 7 East 3 and. 
in Section 6, Township 17 North, Range 6 Baste 


rfc Section for Madison County 


Generalized Geolo 


Quaternary s:- 
Recent, -- chiefly alluvium ge eecthc ts Hee ee ee 
Ped eduee cee sick lia ianrne Sanita <a a Perrin sy 
Stlurian: (Part of Siluri ee pSpotead 
Liston Creek, -- limestone (Exposed in quarry) 
Mississinewa, -- ghale (Exposed in quarry) 


GROUND WATER 


Glacial gravels in the drift and limestone bedrock ~ 
share about equally in supplying ground water to the citizens 
of the county. Important alluvial beds are foywnd only along 
the bottoms of White River and Fall and Pipe Creeks, These 
range in width from a few feet to about one-half mile. Wells 
which penetrate the alluvium are usuelly shallow. . : 


Many dug welis are in use, however,.as the deener wells. 
furnish more Hirsmeeopticin’ | supplies they are in more general - 
use, The till will permit water to slowly seep into wells, 
Experience has dbus chia the deeper wells invaria bly penes — 
trate gravel or sand, which amply repays in more copious sup- 
pliss’s 


e 


Flowing wells have been drilled in various localities 
in Madison County, especially where the well was located in 
a valley. Most of the flowing artesian waters come from 
the Silurian limestone, Much prospecting for oil and gas 
in this county hes detormined the water containing proper- 
ties of the varieus formations, The valley of White River 
both above and below Anderson has had flowing wells, In 
the wostern part of the county a very few wells flow from 
the glacial arift horizons. -The drift acts as 41-8886 — iss 
arca for the Silurian limestone. .The water from precipitas 
tion: goes into the ground and percolates downward and final-— 
ly enters the cavitics in the limestone formation, It is | 
possible that some lateral movement down the dip, brings 
water from the northeast, through it is be tieved that precipi 
tation within this county is the chief source of supply. 


Generalized Geologic Section for Madison Count 


Anderson.-- (population 39,804) The city of Anderson | 
has a municipal water department, The water!&s obtained "from 
deep wells and from White River, Bedrock is penetrated at 
154 fect. Two wells drilled in the summer of 1928 furnish 
1,500,000 gallons per days The wolls are cased with .25 inch | 
casing. The water has a slight taste of iron, otherwise is | 
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of excellent quality. 
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Alexandria. -- (population 4,403) 


owns its public water supply. 


“Tine 


iin 


The public 
wells 


Limestone 
surface. 


time is obtained from the glacial drift and alluvial 


iater’ supply of 
producing from 
Many private 
Uses 
the 


wells 
is 


The city: of-Alexandria 
‘WELITS “produte from 


the- cuss 


Silurian strata. The bedrock is reported to be from 40 to 75 
feet and water rises to within 5: to 15.feet of the surface. Tho 
supply varices with the seasons. hh og. | Ce 
Franktoh. -- (population 829) The ‘city of Frankton, owns | 
“one dug @well, depth 25.fect. This well produces from the gravels 
‘mgr tpe Greck valley. The well is 24 inches in diameters:. ddany. 
private wells secure water from*about the same stratigraphic” 
position, the depth varying « ccording . ,bo the surface location. 


Lapel. er 


(population 1,140) 


The town 


or 


Lapel owns 


one well, reported -to mis uce 776,000 gallons-per dey from lime- 
‘g@geme strata at 226 fect. Roc« is found at 18 feot. Many © 
iprivate wells are in use. ua | ; 
Summitville. -- (population 1,017): The .town.of Summitville 
is supplied water from three wells, privately owned. The water 
comes from the Silurian limestone, which is penctrated at 80 fcet. 
Yr &ti—,.few fesy in ¢rirt. 


Many privately owned dug wells obtain wate 
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Chesterfield. -- (population 460) 
Tubular wells furnish the supply. 


owns its 


water system. 


Other towns in 


Gimco City, (popula ia 15); Aladdin, (popwlation 28); 
none of which 
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Typical Wells in Madison County 


Hard 


p 


Medium 


Hard 


y 


A 


Quality Quantity 


Abundant 


Formation Construction 


Gravel & Driven & Drille 
limestone 


Sand & he 7 
limestone 


Limes tone a 
Gravel Dug, Driven ya 


AQrilled 


Limestone Drilled 


, Gravel ns Rea 


Gravel. & Driven & Drills 


Limestone 


Gravel ke : i 
limestone 


Gravel & - 8 


Lames bone moe 


Gravel & A q 
limestone | 

Graveb& .< &e 2 | 
Limestone Be 


Gravel & ” y 
limestone 


Gravel 


Gravel & i " 
limestone 


Gravel 


Gravel -- 
at 64! 


4 sf 
FE : 
Rie ¥ ; >t 
i 


Location ; Depth 
— 2” 
M22N-R6E - 

me. 9 y cO- 55! 
‘2ON-R7E | 
Sec. 12 , 
TLSN- -R8E i 
Sec. 283 


Now Bibi 
: 50-120! 


‘T20N-RGE ~ 
Sec. bd 3} 


, = 


+ 100-130! 
Ge Columbia 


Merkleviltc “3% 

af lLo=mt2o 
) # 100-115! 
Linwood ~ 20- 90! 
Leisure Zor 


20- 


S5~ 551 
bon Lom. 4s)! 


Florida 262! 6H! 
Fishersburg 
35= 
70-140! 
15-110! 
18- 50! 
50=- 75! 


Chesterficld 


Emporia 
Dundec 


Alliance — 


‘Ingalls 40! 


| 80-1001 

SGts ase |: 

2s i.) a 2 
70!. 


oréstcs 15=" 


SO=.. 
e202 


i; a 
90. 


Sumitvillo 


BATTS Te: 


20- -130' 


TP eee 


Beaoss 07. 
ee AOE gs 
202130811 


Quality 


Hard 


> att 


ET oe 


50-120! es 


quantity 


Abundent 


ee CO 
Water. i 


WEtC6r 
Watery = 


‘ WED ter 


Water 
Water 


A Water 

i Water 

foe ‘ 
Water 


aS T 


| —  BOm: 
PRankton 


Alexandria 
Elwood 
15—= 


Andorson 20-350! 


| 
| 


601 


ae 
901 


~120--rock 


~-shellow 


J, 


Water 
‘Water 
Water 


Water 


wells 


milo ber: 


Waitsr 


Wetor 


Formation 


554 


Construction 


A aA 


le ge hee wel & 


Driven & Drilled 
Line stone ' 


Re LETS ds 8 RON PN e | Sana Paes eee 


: poyerelese ae 2 ee : a 


LB ae at Lot 


eG 
woes yvone | 


Gravel & 
L 


multi 


HTD BUEN 


aeroles RP it ao o-: ave @ 


iriestene 


Limestone,“ nt 


Gravel -- rock at 1408! 
Gravel 
Limestone 
as Gra AveL 7 « — pee oe ee ee ee a eee ee 
Gravel : if Reap tag 


Limestone OF 
eres sceacommereie et: 6h sila 


Gravel 


Linestone 
Gravel 


_Grave t,. 


Limestone 


Gravel 
Gravel 
Gravel. 


“Limestone: 


in 


Gravel 


Limestone 


Gravel ~ 
Limestone 


from Limestone 


from nde eS 


aval 
1 Bs" 


3 Sand 


open White Raver: 


Gravel 

Wator from 20. te 20, well. eh oe 
Grevel 

Limestone 

Limestone 

Private. “eects 5. 
Private Hed te: 


/Tocation 


Alexandria 
Alexandria 
Alexandria 
Alexanaria 
Alexandria 
Alexandria 
Alexandria 


‘hie 


Alexandria 


Anderson 
Anderson 

So, Anderson 
Anderson 
Elwood 
Elwood 
Elwood 
Elwood 
Frankton 
Gilman 
mealis =. . 
Ingalls 
Lapel 
Leisure ; 
Mounds Park 
New Columbus 
Orestes 


A | <n parle. 


eC ee ae eT sccepemnnnmmmmnspaienmnemsnasiaeenanesmmne eaunciaciiocmaemesiamerena nace taianiansasaaiiaaaits nt Rint mere owes eet 
r 


ee ee 
Geological 
conditions 
ica 


; 
| 


MINERAL ANALYSES OF WATERS IN MADISON COUNTY(129) 
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MAR I o he 1 couN?Y Y¥ 
GENERS RAL F PEAUURES 
hrea 597 square miles Population A422, 666 (Censu Ss” of 1950) ~ 


Marion County is located in approximately ‘the eohernua tat 
center of Indiana. Indianapolis is the county seats 


The maximum altitude in Marion ‘County is 850 feet above sea 
level and the minimum altitude is 625 feet above sea level, thus 
giving 225 feet of maximum relie?, The maximum local relief is 
125 feet. Marion County.is a Te Of. the Pipton .Tili Pisin 
physiographic unit and topographically the surface varies from a 
level to gently rolling plain to areas where moreinal topography 
is more prominent. Two broken belts of moraine extend across 
the county from north to’ south¢ The areas of maximum local re- 
lief are along the moraines. Crown Hill in Indianapolis stands 
125 feet above the valley train plain of White River. The White 
River bottoms are fairly level, however, the country along Engle 
iGpeeék in the northwestern corner of the county is the Pinger to 
be found in the entire county. 

Drainage. -- This county lies partly within the dreinage 
basin of the East Fork of White River and partly within the 
drainage basin of the ‘lest Fork of White River. The large part 
Of its area is within the West Fork of White River drainage area, 
which stream flows across the county trending south twenty 
degrees west, dividing the county west of the center, In the 
northwestern portion of the county are Big Hagle Creek, Crooked 
Creek, and filliams Creek. These are 211 southward flowing 
branches of the Viest Fork of White River. Fall Creek’ enters the 
county near the northeastern corner and flows southwestwardly to 
enter the White River within the city of Indianapolis. Fall Creek 
receives a northern brartich, Mud Creek and a southern branch,: 
Indian Creek. Big Run enters ‘Fall creek near the northeastern 
part of Indi napolis, . 


“ Poguets Run, Pleasant Run, Lick Creek, and Buck Creek are 
streams which enter the West Fork of White River from the east 
and drain the south-central portion of the county. Grass Creek, 
a tributary of Sugar Creek in Shelby County, drains the south- 
eastern corner of Marion County. White Creck is a southward 
flowing | stream along the western side of Wayne Township. Bean 
Creek is ‘a small branch of Pleasant Run. cB small pond is located 
in the valley of the West Fork of White River about two miles 
northwest of Glon Valley. It is connected to White River by 
“eee outlets, : sar 
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“GROLOsY “SEs 


Gee ee 


The unconsolidated materials of Marion County consist of 
alluvial deposits which occupy the valley flats along the major 
streams, tats train outwash. deposits and glacial drift. 


Leverett cilia attention in Water Sones Paper } No. 26 to 
the great gravel plain which stands. above. the. present flood plai 
of White River. ° It is two miles.or more in width. he city of 
Indianapolis is located on this terraces 


A large area in Marion comme: is covered with morainal drif 
East of White River the moraine surface is characteristigy con~ 
sisting of kottle and kame’ topography. ‘West of White River the 
moraines are. not so prominent. Sy pe 

Ald of: Marion County has been glaciatec and the remaining 
areas: of: the county are mantled with giacial, till. . 10 180i 
lieved that the. till éovers: the: entire county and the alluvial 
and morainal deposits overlie the, bide ©, ibid 


The bedrock formations of Marion County consist of Devonaeh 
and Mississippian strate... Most of the county is undcrlain by 
the Devonian, however, the very southwestern corner of the . 
county, embracing about ten square milcs Sy SOT by 
Mississippian TOCKS »*, ; is 


The northeastern one-half of the county is underlain by. the 
Devonian .limestones and shales, and the remainder of the county 
has Devonian black shale immodiately underlying the glacial drif 
-with the exception of the small corner occupied by Misslastppaer 
Ses, Uphien has been: By nee tas mentioned. 5 


“Tho Soe tidaie line between the Devonian tote and the: | 
Devonian shales occurs within the city of Indianapolis and the © 
contact between thosc formations strikes approximately north : 
thirty degrees west, or south thirty degrees cast. This was 
noticed in wells drilled many years agoe-:Dr...R.-T...Browny ame, 
the Geological Survey of. Marion County, Indiana Department of 
Goology and Natural History, 1882, calls attention to a well” 
drilled at the Hospital for the Inseno which passcd through 40 
foet of black shale just below the drift and farther cast in the 
city of Indianapolis the. black shale; was absont and limestone 
occurred below the drift. 


{ 


Bieta ed from Indianapolis the Devonian limestones anomie 
the: drift, This: limestone is 2epproximateiy .60, feck. 7a thickness 
is quite porous and contains exccllent ground water and usually 
in fair quantitics. Underlying the Devonian strata are found th 
Niagaran limestones, which underlie the drift in parts of Hancot 


Hamilton, and nd Sat) Counties to the northeast of Marion Count 


| 
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Tt has Ssen the “pragticée in "this region to drill through the 
Devonian serie get water in both Devonian and Niagaran strata, 


In tie westein’ part of ‘Marion County, where the Devonian ~ 
black shales (New_ Albany) underlie the drift, it is necessary to 
drill through the’ shale into the underlying jimestones in order 
to secure: ground water. The shalé is impervious and is not 
considered an aquifer. — - AE Bridgeport, well records show the 
black shale. to be.124’ feet in thiclmess. Another well located 
13 miles northwest of Bridgeport logged 125 feet of black shale, 
This same-welil jogged’ 85 feet of HissisSippian strata overlying 
the Emo: Shale, and just bellow a ya drift. 

~GenernTiced Geter Sent ton for Marion County 


ry 


@aternary.: . . : 

Recent, -- sarids, ‘clays, Peeve lay s+ b + + go te ee 

Pleistocerie; e= sands; clays, gravels... . . O-150! 
Mississippian: shales Pac limestones, « «ws + & +i - 0 BO" 
Devonian: shales and limestones .» «.0 6 « + « » « 200! 
Wegurian: timestones ¢ . s-« « « ;. Pit ee” 260! 
ordovician shaiés*and limestones Peavevrnatian)s . 504" 
Ordovician, -- (Trenton limestones)... “oe 50" 


(Above thicknesses determined from well records) 


Sources of Vater Supply for Marion County 
| Surface water supplies an* Marion county may be obtained 
from springs and’ streams, ~In favorable places these supplies 
may be. augmented’ by the impounding: of surface waters or stream 
waters, :Several’ springs’ have been described-in the Twelfth 
Annual Report of the’ Indiana State Geologist, 1882, p. 90. 


Ground water can “pe secured in-Marion County from several 
geological formations, The alluvial and glacial surface deposits 
rave been used’ and are still: the: most. prolific sources for a 
Water supply, The Devonian limestones and sandstones and the 
Silurian limestones are the more: important aquifers below the 
jagvift. The Ordovician strata ‘carry mineralized water, especially 
the Trenton, also ‘the ‘St. Peter is Pull of. salt waters 


The Indidnepdits Weber Company os secured water from sixty 
wells for several years, the water supply coming from the 
Niagaran and Devonian limestones. The company reports that the 
Wells average 325 feet in depth, which would indicate that the 
‘source of water supply is the Niagaran limestone. eo 


The. following is a log of':a well drilled by the Pennsylvania 
Railroad Compdny in‘April, 1929. The well was located 6.6 miles 
west of Indianapolis on’ their: ‘right-of-way. ; 
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Water Supplies of Towns in Marion County 


No'data are at hand concerning water supplies of the 
following peer County towns : 


Beech Grove PAS ation 3 558) 
Woodruff Place (popula tion Lgrio] 
Casticton’ (population 222) 
Rocky Ripplo (population 1355) 
Lawrence (population 840) 
Lynhurst (population 51) © 
Shooters Hill (population 11) 
Spring Hills (population 22) 
Warren Park (population 164) 
Highwoods (population 28) 
Ravenswood’ (population 128) 
Crows. Nest (population 79) 
Southport (population 521) 
Clermont (population 448) 


Indianapolis. -- (population 364,161) Indianapolis is 
furnished water by the Indianapolis Water Company, & private 
corporation. The sources of water supply are White River, Fall 
Creek and deep wells. Sixty deep wells are in use and. the. 
company reports the average depth of the wells to be 3¢5 feet 
per well. Information supplied by the company shows these wells 
to range from 120 to 450 feet in depth, with only about three 
wells less than 250 feet in depth. The wells are capable of 
furnishing 25,000,000 gallons of water per day, which hes been 
insufficient for the needs of the city, hence the use of river 
water. The well water is produced from the Silurian. limestones. 

Speedway. -- (population 1,420) The town of Speedway owns 
its water epee system, Tubular wells furnish the water. 
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Typical Wells in Marion County 


Depth 


20-364! 
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Location Depth Quality Quantity Formation Construction 
TLVN-ROE 
Sec. O4 15=150! Med. hard Fair Gravel Driven & 
. limestone drilled 
ae EE Se er ee a ae SS 160! die Spade ae ene 
T1I4N-R4E . : é 
Sec. 18 10- St . # Gravel Driven & 
% 4 aro Led 
TLTN-RLE ao 
Sec., 16 20- 901 o 2 ae Gravel Driven &: 
i % drilled 
TLSN-RekE : 3 6 
See. 35 15+1355! : ; ; Gravel Driven & 
1% drs Les. S38 
T14N-ReE ‘ are se 
Sec. 16 15<+215! . : pt Gravel Driven & . 
bs Te et lee uone. Ors (en 2 J. 
a at 184! 
Acton eeo= 40 Water in gravel 
Ben Davis 15-125! on. ove Sa : 
Castléton 10-112 ° yoo" : 
Clermont 15-200! Wena a HT Hi 
Cumborland 15-240! immer i" 
i) 240! : . Limestone 
Flackville 15- 30! “Water in-gravel~ 
Gallandet --- pa de 
Glens. _ | 2B: wt 
Valley 30- 50! Water in gravel 
Howland Fie & Sifoks ated . 
Station 25- so! " ae ‘ 
Lawrence 10=- 30 : Mtg ag! 
eo ROOT H.. - >. Limestone | 
New Augusta | heme 
(cS " "” gravel 
New Bethel 2@-120t° — a fl M | 
Nora 12~ sot ab Mo 
4 80-100". . ee oh A. 
Oaklandon 15-150! : "gravel 
. Ne * aa6O0 t a ., bimestone 
Southport 10- 35!. H7 ot Wpravel 
[Rees fo bins i: ss, 7 
Point BQ m--GO1- aad? ui c. : 
‘Valley | | : 
| Matis ior weston me : = 
West a 2 
Newton © 15-215! ok ae Jes 
| AAS fs Limestone 
Fee Pen}. 
| Harrison 120! Limestone. 
‘Brightwood130-380! : Limestone 
Bridgeport . 100! wa oe, AL ee a, 
Broadripple oO! Vever—in- ait t 
| 115t en oi. climeatone 
Indienapolis . } | 
275-564! is " pos 
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Inc:-iang olis 
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MARSHALL COUNTY 
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GENDRAL FEATURES 
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rea 441 square miles Population 25,077 (Census of (1930) 


Marshall County is located in central nerthern Indiana, the 
geond county from the Michigan-indiana tate line and the fourth 
rom the Indiana-Illinois state linc, likewise the fourth from the 
hio-Indiana state linc. 


Yellow River, a branch.of -the Kankakce River, flows in a 
outhwesterly direction across Marshali County. It drains about 
nree-fourths of the surface of the entire county. Tippecanoc 
iver crosses the southeast corner of the county and has a few 
mall tributary streams flowing from Marshall County. Pine Creck, 
tributary of the sankakce, arains.the northwestern part of the 
ounty, also Yollow. Bank Cresk is.in thia-gencral area. 

Marshall County: has: a’ miximun olcvation of 695 fect and a 
linimum elevation of 705 fect, thus giving a total maximum relief 
£190 fect, . The maximum local relicf 1s 100 feet. The county 
s plateau-likc, especially the eastcrn half. «The western half of 
‘he county is covered by the Maxinkuckee Moraine, which extends 
outhward from the St. Joscph River. THe wéstcern margin of Mar- 


hall County was included in the ola glacial Lake Kankakee and the 
resent remnants arc sandy plain areas. ) 


There are many lakes. in Marshall County, all of which occupy 
yasins .in. the morainal material or in adjacent areas where the mp- 
paine& obstructed the drainage. Lako Maxinkuckce, in the south- 
restern tovinship of the county, is the most noted and has an areca 
Ff approximately three square miles..A report on Lake Maxinkuckee, 
-hysical: and Biological Survey, by Everman and Clark, Dept. of 
Jonservation, State of Indiana, Publication #7, is available for 
seference and describes in detail this famous lakc. 


GEOLOGY 


The glacial drift covers. the surface of Marshall County. 
Phe drift attains a thickness of more than @50 fect. In several 
portions of the county the immeaiate surface drift has been modi- 
Pied by glacio-fluviatile action and by recent stroam action. In 
the Yellow River valley the deposits range from a few rods to onc-~ 
half mile in width. These deposits are typical alluvial river 
valley deposits. Along the west edge of the county the Kankakco.- ~ 
Lacust#ince plain is developed and is included in the physiographic 
anit by that name. Also locally sand dune topograghy is conspicu- 
ous notably along the margins of the old lake deposit. 
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The surface -of the eastern one-half of the county consist 
sand and gravels and associatcd till. .Morainal drift covers mo 
of the western half of the county. Artesian wells are found in 
the morainal areas. In the east half and in the northwest part 
the county the till deposits excced 200 feet in thickness. Loc 
ally boulders cover the morainal deposits. Marsh areas in vari 
portions of the county have been drained. They were due to po 
ing due to imperfect drainage. 


Only a few deep wells have penetrated the bedrock of Mar 
shall County, which consists of Devonian shales immediately und 
lying the drift. The dip of the bedrock is toward the northeas 
A contour map on: the: upper surface of the Trenton limestone sho 
f£his horizon to be 300 feet below sea level near the extreme so 
western corner of the county and the same horizon to be 700 fee 
below sea level in the extreme northeastern corner of the count 


The following geological divisions have bcen recognized i 
well records, 


Quaternary: 


Recent, -- sands, clays and gravels 
Pleistocene, -- sands, gravels, clays 
Devonian: shalcs (Néw Albany), limcstones (Sellersburg, Jeffer 
ville), sandstone (Pendle ton) | 
Silurian: Niagaran limestones and shales 
Ordovician: limestone (Richmond), shalés, limestone (Trenton). 


ee ar ome As a 


Surface water supplies may be obtained in Marshall Count; 
from springs, streams and lakes. Many of the streams are pupme 
nent since they are the outlets of lakes, | 

Lakes are jocated in several townships. Maxinkuckee is”! 
cated in Union Township; Twin Lakes in West and partly in Cent 
Township; Lake of the Woods partly in North and the remainder - 
German Township; Manitou lies partly in Union Township and par’ 
in North Bend Township, Starke County; Pretty Lake is in West | 
Township; and Mill Pond in Tippecanoe Township. Many small po! 
also exist in the county. | 


_ GROUND WATER 


A ET 


Ground water supplies exist in abundance in Marshall Cou 
The valley of Yellow River above and below Plymouth has sovera. 
tesian wells which produce ‘from the gravels below the till ana) 
ley alluvium. At the city water works wells in Plymouth water | 
and stands within four feet of the curb of the wells. Another 
tesian belt is found on the shores of Lake Maxinkuckce and the! 
and north shores have been especially prolific of flowing well 
These wells range in depth from 27 to 150 fect, with the major 
between 50 and 80 feet. The artesian wells are obtained in gr 
underlying clayey drift. Culver Military Academy has several W 
producing an abundance of good water frem a depth of 65 fees. | 
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The numerous lakes throughout the county also are fed from 
ground watcr sources. At lake Maxinkuckee there are soveral 
gmall springs along the shores and probably a good many in the 
pottom of the lakc, however, it is impossible to ascertain how 
much they contribute to the supply of the lake. Im 1920 the sum 
total of water entering the lake from flowing wells actually 
measured was 576,000 gallons per twenty-four hours. Various 
tributary creeks. contribute 400 gallons per minute, thus making 
a total of 1,152,000 gallons daily added to Lake Maxinkuckec. 


Water Supplies of Towns in Marshall County 
Plymouth. -- (population 5,290) The city of Plymouth ob- 
tains a municipal water supply from six wells of varying depths 
into glacial gravels. Water is reported to stand within four 
feet of the surface of the wells. The depth of the present 
supply is unknown, however, thc wells are’ reported to be inthe 
neighborhood of 60 feet, and the wells are six and eight inches 
in diameter. 3 | : 


A log of a well at the city waterworks at Plymouth is given in 
Water Supply Paper #854 and is as follows: a id. 
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Limestone 
Natural springs are reported plentiful in the vicinity of 
Plymouth. ; 


| Bourbon. -- (population 1,195) Private interests supply 
‘the town of Bourbon with water “from two wells which produce from 
gravels. Water stands at about 20 fect below the curb and occurs 
‘abundantly at 150 feet, after penetrating beds of till, sand and 
‘gravel. Many private wells are from 16 to 60 feet and water head 
is 3 to 30 feet bélow the ground surface. One report stated that 
bedrock was found at 90 feet; howevér, we have been unable to 
confirm this statement. 

Bremen. -- (population 2,105) The town of Bremen obtains a 
[city watcr supply from’ two wells producing water from a depth of 
48 fect. The gravcl from which the water comes is overlain by | 
‘hardpan and clay thus’ making the lower gravels an excellent 
‘aquifer, The wells were drilled in.1925 and are reported to be 
istanding up well. The water is slightly alkaline. The wells are 
-eased with 12-inch casing. Artesian wells are reported south: of 
Bremen some four miles. 
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Argos. == (population ) The town of Argos owns three wed): 
which supply water froma fine white sand and gravel at 80 feet 
in depth. ‘he water stands 25 to 30 feet below the curb of the 
wells. . Private wolls are: drive mn rom 20 to L2ZoO Pocte | 


Culver...-3 (population 1 Sea odie. hes a municipal water 
supply y dcrivea from four wells at a dépth of 70 feet. A-fow We: 
nearby flow; however, those locate 9d Higher. on the. moraine’ ‘are 0! 
the none Tartos Lan bye The water comes from the gre avels in’ the 
moraine. ; eee 

LaPage 9 At pee eton 75). Phe. (Pe Co GaPaz has no publi: 
wa ter” supply system. The following information. has been furnis} 

by Mr. L. P. Kimball. Engineér_of Buildings, Baltimore and Ohio 
Railroad Company, Baltimore, Mids : ale ARIE ia 


"At baPaz Junction, Indiana, ‘a well was developed during the 
years 1926 to 1928 with the following ‘log. Hard boulder. clay to 
135 feet with an occasional streak of several feet of: sandy éla: 
water bearing sand and. gravel 135 feet to 160 “feot which-is the 
total depth of the well. .The location is adjacent to our Main 
Line. Chicago Division tracks about one mile east of the towne 
LaPaz.s This well is equipped to produce 500,000 gallons per 24 
Agus si necded’, but .at present our consumption demands Limit 
this to approx ximately 95 Relele gallons pér 24 hours. The stagae 
lével maintains at+«35 foot ne water and intermittent pumping 
reduces this’ to 60-feet to water." 


"The chemical analysis as of November 235, 1921, follows: 


be0O FIT. 8.00 Fe 

Grains . Per Ga allon Grains Per Gallon 
Total: Solids pigaber . eee : 20.99 | 
Chiorin , 7 | Gg he BN he OWS | 
~S0-3 gram O06 i ee 0.06 | 
Alkalinity - } : 14.98 a | 
Hardness | : “14.57: gl coi (14,57 | 
Turbidity tow ‘e 6.12% | a | 


o include a. deep well at our coal chute” 


"Our records al 
analysias ose 


with the following 


a 
i) 
iat 


29, 1918 June 17, 1927 June 25, 192 


Jan. 29, 1918 poh Sle Ae BE 
Total Solids S16 ie: Sak penmtent 20.70 ies 
Chlorin 204 - 0,06 | 0.237 | 
g0-3 : pores vans 0.47 6am 
Alkalinity Lie 92 ; 15.82 Bey Loge | 
Hardness 64.10 | ices pba. te 15.94 


Turbidity } Very Slight 


i 
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ta private well 175 fect docp with unknown dato has the 


ollowing analysis. 


socation 
oe 


135N-RSE , 
Secs 55. 
(34N-R2E , 


‘Gece 30 


T34N-R1E, 


Sec. 10 
|Gec. 18 
Sec. 20 


T33N-R1E, 


Sec. “Pd 


T32N-R3E, 


(ec, 5 
Bec. 12 
BOC. ED 
eC, LS 
i\teo, <0 


sec. 19 
SCCe 24 


\aeec. 19. 
; mec, 18 
‘33N-R2E, 
iWBec. Ll 


jmeece 17. 
TOSN-REE , 


sec. 4 


7 
| 


pec. Ll 


‘T33N-R4E, 


‘T33N-R3E, 


T35N-R3E, 


Total Solids 
Chlorin i 
SO-3 
Alkalinity 
Hardn 


ess 


Turbidity 


com 


oO- 


68- 


50- 


Liv= 


14,57 

ae 8 a 
0.67 — 

12.84 

Yeo 


Typical ' Wells of _iflarshall County 


Depth 


Litt 


16! 


39! 


~So2120t 


Re 


45% 
40% 
45% 


60! 


Te 
88! 
80! 


00! 


35! 


“30! 
25- 


oO! 


55! 


Bie 


ee 


15-150! 


60-190! 


15-110! 


Quality 


aoe antity 


Good 


Abundant 


Formation 


Gravel 


Gravel -- 
lamestone 
aye i 


Gravol.-- 
shale at 
180%. 


14.28 
0-18 


Trace 


15.99 
pie Pa 
it 


Construction 


Drilred ~* 


Driven" 
#58. 
Drilied™' =. 
Te _! 


Driven” 

Drilled 

Drilled and 
Driven 


Drilled and 
Driven 
Drilled 
, eS 
1 


Driven 
5 {! 


Dug, driven, 
and drilled 


Dug, driven, 
and drilled 
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Harris Sta, 15= 30! 
Maxinkuckee 80-140! 


Inwood 
Lapaz 
Rutland 


l2- 85! 
40- 50! 
2O- SOt 


Teegarden 35 50! 
Tippecanoe 20- 40! 


Tyner 
Weinat 


l5= 25! 


Location Depth Quality Quantity Formation Construction 
TSON-R2E, | 
Sec, 12. 208120" |... Hapd Abundant Gravel Dug, driven, 
and drilieg 
T33N-RZE, | 
Sec, 24 20-150! : : ° Dug, driven, 
and drilled 
Culver 10-135! . , : Dug, driven, 
: and drilled 
Ayr 40-100! “ ‘a ", Dug, driven, 
. and drilled 
T32N-R1E, | | 
Secu. 4 Loe 2Ot eu x . Dug, driven, 
sit and drilleg® 
T3Z4N-RIE, 
Sec. 30 . 15= 80! ree ‘ Dug, driven, 
ceneae ne and drilled 
T34N-R2E, | 
peGw > L5aS0! . : ” Driven and 
} drillee 
TS3N-R3E, as atte 7 
Sec. 16) 1¥s 85% i . Driven and 
drilleg 
T35N-R2E, : act hi eh : F 
Sec. 8 ~40=- 50! : : : Driven and ~~ 
. | driliegs. 
TSEN-R1E, | | ot sal 
Sec. 23 80-140! a , é: Driven and 
: drilloay. 
TSON-R1E, | a 
Sec, ko 20 50" : , : ‘3 Driven and . 
' drillegre 
TOON-RIE, + ie 
See Oe. aber, Sok es . | 4 Driven and 
drilled 
T32N-R4E, : 
Sec. 19 20- 40! . Whoo Dug aie aaa 
TS4N-R1E, | ? 
Seu. 22 " 15«1451 , " “ a 
TSEN-RZE, 3 3 | 
See, SQ " 15= 25! : . é Dug and drive! 
Plymouth * 60-196! scans . . | 
ee als, Bae Limestone q 
Bremen 15-110! Gravel ) 
180! Shale 
Argos 20-120! Gravel 
Bourbon 20-150! . : 
Culver 10-135! a 
Ayr 40-100! ty. 
Burry Oak , -,30-..90! be 
Donaldson 15 80! : 


a erie ian ene — et tiie nt a a nO 


MINERAL. ANALYS#S OF WATERS FROM MARSHALL COUNTY 


Reno eae aie % mee. Ee aes 
et | | | | | ie 
oe | | | | | 5 8 a 

6 a iE sod 4 |go |oo 

te leno a | oh aie 2 Oem Goins aes 

a) | O er oO rij ed | oO) wn oo. D 

os Ad oa Hs} Oo 7S ja} g fod | aoe 

Q on id | Oo A | phel ® 49g-o 2 Psa os 

a Pe es | 4 aioe |S lal & joa tas 
Argos | Gravel | | Lec r 8371-28 Bas 9 
Bourbon : a ger 65 | 26 306 4 
Bremen Shieh ele |.1940.) 18 161 9 
Bremen ee | ae | Ane et 289 19 
Burr Oak a | ,041-f2494 26 379 2 
Culver Pe 4 aS) 14564 25 286 52 
Culver % ak 74 128 268 55 
Culver : | Ol, 88 } 29 301 2 
Donaldson y ae | 65.1 25 245 9 
Hibberd ~ a #81 S1 310 4. 
Inwood ” | 01} [114 | 32 360 2 
Lapaz - 89 | 43 531 
County Hous Res 4 85) 52) | 302 ‘2 
Maxinkuckee|  " -2 | | 69-| 25 26 19 
Plymouth : | a | 68 | 24 301 4. 
Plymouth " aS 61 | 27] 9] .1 {169 
Plymouth és ae oH Drobo Pa 4% « 242 
Plymouth 18 68 61 | 30} 714. 326 
Teegarden 3 98 | 41 398 
Tyner : S32 SS 336 
Walnut | ea aio AL 418 
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MAR Delete. O UD NT Y 


GENERAL FEATURES 


Area 559 square miles: Population 10,103’ (Census of 1930) 


Martin. County is located in the southwestern portion of the 


State; the third county from the Illinois-Indiana’ State line 


and. the third county north of the Kentucky~Indiana State line. 


‘Shoals isrthe.county,scat. 


The maximum altitude of Martin County is 860 feet above 
séa level and the minimum altitude is 420 feet, thus giving a 
Sereearmaxcimun relict .of 455 feet. The maximum local’ relief is 
500 root. Ron aah 


Martin County is located within the driftless area of 
southern Indiana with the exception of:a very narrow strip of 
land extending the. entire length of the tounty, situated .on.the 
western margin. This strip of glaciated torritory extends from 
a foéw rods to about two miles from the western boundary of the 
county and includes perhaps forty square miles of the county. 
The unglécfated surface of Martin County is included in the 
Crawford ‘Upland physiographic unit, It is marked by the 
diversity of topographical forms and relicf, which are due to 
a combination of influences,. chiefly those of erosion and rock 
resistances 


The narrow: strip of glaciated surface in the county is 
included in the Wabash Lowland physiographic unit. It is 
characterized at the contact with the Crawford Upland by glacial 


| effects and aggradation. Im the southwestern and northwestern 
| @€orners of the county glacial’ lakes were’ in existence duc to 


the ponding cffect of. the ck ADP glacicr. 


Drainage. -- Except for a Cnet t arca in the northwestern 
part of the county which falls within the drainage basin of | 
the West Fork of White River, all of Martin County lies within 
Seeearainage arca of the East. Fork of White River... This. stream 
enters the county about cight miles south ‘of the northeast 
Corner of the county and pursucs a winding course through the 
County to the south linc where it forms the boundary for the- 
Southwest corner of the county. 


The northeastern portion of the county is draincd by 
Indian Creek and its tributaries. First Creck drains the ex- 
treme northwest part of the county. Boggs Creck rises south 
of the lanttcr and flows south into ‘thite to drain the western 
Part of the county. Turkey Creek is a northeastern branch of 
Boggs and Fricnds Crock a western branch. Lost River is an 
Sastern branch of White River. Lost Rivor has a small southern 
Bebutary, known as Blue haa 
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GEOLOGY 


Oe Nee es eae neue Oe ae ae er 


The unconsolidated “Qoposits: of ‘YWartin County consist of 
alluvial deposits along the East Fork of White River and glacia 
deposits on the westcrn margin of the county. - . a 


The bedrock formations of Martin County consist of strata 
of the Mississippian.and Pennsylvanian systoms., Outcrops of 
tho Chester scrics of the Mississippian system occur in the — 
castern part of the county and extend downstream to the west- 
ward on the westward flowing streams. The Pottsville serics of 
the Pennsylvanian system of rocks outcrops in the western half 
the county... The Pennsylvanian rocks occupy the higher ridges 
and divides in the eastern part of Martin County and extend 
even into Orange and Lawrence counties topping high hills, 


Gonoralized ade5 8 Be Section for Meriva: County... 3 


Quaternary: bd Menge oicia: : : 4 ae 
Recent, -- sands,-clays, and gravels. « 6 « « . ou 254 
Pleistocene, -«= sands, clays, and gravelS . . . @- sor 

Pennsylvanian, sandstones, shales, and limestones. « —O-2008 

Mississippian, limestones, sandstones, and shales. . O90!" 

Devonian, shales, limestones (Not oxposed). «6 <« ss | .=aa- 

Silurian, limestones and sandstones (Not. Sie oe ° . 400% 


Eos gi ueter Suppe in Martin Count 


Surface wator. Aes may be obtained from springs and 
streams in. Martin County. Surface wators may be impounded in t 
streams and on the water sheds. The East- Pork of White River. 
flows diagonally from the contral-eastern boundary of the count 
to the southwestern corner. This same stream furnishes several 
towns with water farther upstream and could. be ere ky. in | 
Martin County if nocessa rye | | 


Ground waters may be obtained. from sovoral: stratigraphic - 
horizons. in Martin. County. The alluvial deposits along stream 
are always sources of good water. ..The glacial drift of tne 
county is limited in areal extent and .therefore cannot be 
considered. Also the drift caps hills and ridges which have 
valloys. cut. lower than as drift level which hey? 2 tc 
drain “Bees | 
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The Pennsylvanian strata consists of sandstones and 
Sholes. The basal Pennsylvanian is known as the Mansficld 
in this arca cnd consists of sandstone and conglomeratic 
Benastonc. Springs sometimes are found at the contact be- 
tween the Mansfield sandstone and tho aderlying Chester 
formations. The Chester formations erc noted for the number 
mea oxccllicncy of their springs. This formation outcrops 
in the castern helf of Martin County. | 


bores Of Wolls drilled in prospecting for oil and gas 
show ground water at or near the contact between the 
Harrodsburg limestone and the undcrlying Borden series. A 
Merl Grilled in Section 11, Township 2 N., Range 4 West, ro- 
ported water at 8ee fest and also at 1,926 fect. The lattcr 
dcpth is believed to be in the Silurian or Richmond scrics 
of the Ordovician. 


Wator Supplies of Towns in Martin County 
Shoals, -- (population 1. 128) Shoals reports a water 
Supply from one well, 6 inches in diamcter and drilled in 1916. 
Mie dopth to water levcl is 68 fcct and sand rock and gravels 
@ro the source of the supply. The report states that the water 


Supply is “going bad" in answer to a query as to the taste of the 


Watcr. The woll is city owned. 


Loogootes, -- (population 2.203) The city of Loogootesc 


reports a water supply from three wells, producing from limestone, 
meerock Was pcnctrated at 248 fect and the depth to water level is 
Meercou, The water has some iron in it, otherwise the supply is 


Batisiactory. The systom is privatcly owned. 


MINERAL ANALYSIS 


Location--Ritter Springs, Sec. 14, TSN, RS. Analysis made by 


W. Simonson. 


Parts per million Grains per gallon 

Silica T5eco 4.28 
Aluminum sulphate 689 40.54 
Ferrous sulphate 048 B2 

Calcium sulphate 1,966.6 114.85 
Magnesium sulphate 2 S60. 115.54 
Potassium sulphate 115.66 Gs72 
Sodium sulphate 550.9 Ut Pee. 
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MIAMIOCOUNT 
GHNMRAL FEATURES 
yea 381 square miles Population 29,032 (Census of 1930) 


Miami County is located in central northern Indiana, five 
ountics from tho Ohio-iIndiana State line and five from the 
Miinois-indiana State line, and che Fourth south of: the 
lichigan-Indiana week line. 


The highest aioterisn in liiami County. is 870. fect above sca 
evel and the lowest elevation is 610 feet, thus giving a total 
iaximum rclief of 260 feet.. The maximum 10cal ‘rolicf igs 100 feet... 

The Wabash River crosses. the county from east to wos, 1 
ibout the center of the county and the surface slopes from both 
she north and south portions of the DUBS toward the wabash 
‘alley. ee ie 


Miami County.is well.drained.by the Wabash River and its 
wanches. The Mississinewa. River. enters the county from the east 
md joins‘the ..abash River above Peru. The valley of the 
fississinewa is cntrenched ana rock Bree OPE are frequent. ..Big 
pe Creek, another northwesterly flowing branch of the vabash 
lrains the south-central and.southcastern parts of the county. 
leer Crcek, another branch of the Wabash drains the southwestern 
art of the county. Eel River crosses the county in a diagonal 
dine near the north central part of the county. This stream has 
wo northern branches, wessal Creek in the west and Squirrel 
reek in the cast. 


The northern vortion of Miami county is occupicd by morainal 
i@posits. Ecl River drains the moraines and it is conspicuous 
shat lakes are absent in the county. The wabash kiver valley is 
"ililed with deposits of valley alluvium. Be tteen Eel River and 
she Wabash River isan areca of till plain, also in the cast and 
southcast portions of the county till Pate occurs The Wabash 
tuts its present channel through the till after its deposition 
ind of course is postglacial. The vallcy of the ‘.abash River is 
1 great sluiceway which came into SXITStence duping the closing 


stages of the specks period. 


v GEOLOGY 


————— 


The bedrock formations of Miami County arc composed 
largely of strata of Silurian age. Devonian limestone over- 
lie the Silurian in small arcas in the western part of the 
sOunty. Along Pipe Creek, one mile northeast of Bunker io 
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the Devonian rests on the Liston Creek limestone, indicating that 
the very upper Silurian formations have disappeared. The extrem 
upper Silurian formation, namely the Kokomo outcrops again west 
of Peru and overlies the Mississinewa shale. Along the south 
side of the Wabash River between Federal Highway 51 and the Milam 
Cass County line, the Kokomo limestone outcrops frequently in th 
channels of the tributary stréams, “For: a complete descriptions: 

he geology of these scattered outcrops one is referred to Pupil. 
cation No. 75, Department ‘of Conservation, State of Indiana, “Dh 
Geology of the Silurian Rocks of Northern.Indiana", 1928, by 
Cumings and Shrock. These authors show on a map that the extrem 
southwestern corner of Miami County is underlain by the Kenneth 
limestone of Devonian age. There are several rock outcrops alon; 
the Wabash River and the tributary rivers which consist” of weeis 
in the Liston.Creek limestone (Silurian). In the vicinity of 
Peru are located several such recfs. 


Goneral Geologic Section 1 ot Miami County 


Recent, sands, clays, and gravels. .°.'s'. s Om ame 
Pleistocene sands, clays and gravels ..... Oded! 
Devonian limestone’. .« .« » « 6 » «© s** « =. 
Silurian limestones. « »« «6 » » ww. » = = =n 
Ordovician, imestopes and enoles 5 js», seam 4.00! 
Ordovician limestone. {frentony 225° 3 So eee 42% 
(Above determinations from well records) > 
From a structural geology standpoint Miami County is 
interesting in that it is located on the- very northwesternmost 
extension of the Cincinnati Arch and that this county is located 
in the sag between the Cincinnati Arch influence and the effeets 
of the Kankakee Arch to the northwest. 


oO 


The unconsolidated deposits. of Miami County are important 
aquifers. The alluvial deposits along the river valleys, the 
morainal deposits and the till beds all contain ground waters gh 
till is less than 100 feet in thickness. 3o0uth of the Wabash Waal 
though is much thicker north of the Wabash Valley. | 


County 


come ee 


Sources of Water Supply in Miami 
Surface water supplies are available in Miami County from 
springs and streams. Many of the streams crossing the county” 
are fed by lakes and springs and the supply of water is continuo: 
The impounding of water in the stream valleys and on the water | 
sheds is also possible. fe | 


Ground water supplies exist in many. of the formations under 
lying Miami County. | 


water may be expected in the following formations: 
Recent sands and gravels. 
Pleistocene sands and gravels. 
Devonian limestones. 

Silurian limestones, 
Ordovician limestones. 


ie 
4 i , 
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Potable waters which:are not highly Susones? 0 Wey be-ob- 
-aincd from the mantic rocks and often from. the uppor-most bed- 
»ek if the latter contains Join ereviccs. At scveral localitics. 

n the county potable water is secured from the. Silurian Lime=_ 
\@ides “indiodiately underlying the glacial drift. .At. one time the 
ity of Peru had e ccrtain.amgunt of salt in the water from. -the, 
jilurian limestones, however, this was. explained by the fact that 
.n the development of the Trenton limestone oil-ficld at that 

Oeality, brines from the deeper oll-wells.were. permitted to con- 
s#eindto foc iresh wators occurring in higher horizons. This 
tame heave bcen avoided by properly casing the.wells for oil and 
rag and by plugging in approved manner the wells as they were 
ibandoned. 


Tt has becn obscrved in Northern indiana that potable waters 
meetound in the Silurian in most placcs where the Silurian 
immediately undcrlics tho Sai loge Gvirt. 


A few artesian wells are. rein heed ‘in southcastecrn Miami 
jounty and along the Wabash Kiver, and in creck valleys scattcred 
sapoughout the county. west of Peru on the G. M. Tillett farm a 
rell Mee ecriilicd for gas. This wellitassartesian and. the-watcr 
yvame from the Niagaran (Silurian) limestonc, which was 90 fcct 
yelow the surface. thon drilled into the Trenton the well showed 
jabt water within four foot of the.surfacc. bLatcr when the,.casing 
jas pulled the salt wator wes cut off. “Limcstonc was ponctrated =: 
Vaeeeetoen in thc welle The following log of this well is given: 
in Water Supply Paper No. 254, p. 199% 


| Clay and gravel. « 1 6 6 ee os 44! 
. Pitts cotton. ¢ & a « ££ «ee oe 8 oe 420% 
Soa a aka a kl oe et ee. <a Be 426! 
Prencnr. (aioe tonGs « « <«< s 6 « @ ‘Lay 


Total dcpth «s«.«e.e 901! 


This woll on the Tillett farm was known as the "Flowing Well" 
im@ produccdad as high as 600 gallons pur minute for a long time. 


| im tho city of Peru artcsian,waters come fromthe gravels 
and sands of the glacial drift. At Miami, artusiam wells occur 
htene the vallicy of Décor Creck. The limestone from which the 
vaters come -is reachcd at depths of 55-40 Pocte 


| 


At Decdsvillc, in ho northern part of the county, artesian 
wells at depths ranging from 50 to 60 fcet in the gre vols Oa@UT'. 


Peru, -- (population 12,750) Peru has a city water plant 
owned ~ by the cron The supply is takon from fourtlebls @piicd 
vithin the bast cight years and which pene trate limestone for 

che supply. It is 150 fect to bedrock at the wells and water 
peeurs in the wells av depths ra ng ing from 96 ‘bo-254 foots. sWater 
rises to within eight fect of the curb of wells in the eommu=_- 
aitye The city wells arc ton inches in diameter and supply. 

jater of a good grade with a slight taste of lime and iron. 


: 
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Converse. -- (population 931) Converse obtains a city 
water supply ee one well eight inches in diameter and 240 feet 
deep. Bedrock is reported at 30 feet in depth at Converse, and — 
the well penctrated 210 feet into lLimostones.9.The wekh 2a 
non-artesian type as water stancas witnin six feet of the cumae | 
Artesian wolls are reported one mile north of Converse and oOthe@prs 
are about threc miles north. The Convorse water supply comes 
from the Silurian limestone. 


Bunker Hill. -- (population 528) The town of Bunker Hilly 


owns its public water supply. Tubular:wells are’ the source ore ’ 
the water. 


The following Miami County towns do not maintain public 
water supply systems. & 


Denver. -- (population 274) 
Amboy. -- (population 483) 
Ridgeview. -- (population 483) 
North Grove. -- (population 119) 
Macy. -- population 279) 


Typical Wells of Miami County ~ : | 


Location Depth Quality Quantity Formasion Construction — 
TEIN-RSE ’ 
BOCs . 2 ai S*, » Hard « «Gpod Gra ved. Driven | 
Secs 1 BO eo ‘ee le 6 eee Gono Drilled | 
T2OK-R4E eer Cae | 
Bec, 3B 1 GOMLOO% 2 a "4 oe ce beh eae pies sa 
Sece 12. 26=5,50" P a : Driven 
Seep 01S ( 164e106 27) : rilled 
Sec. 34 V5" " : Limestone . 
- T2EBN-RSE 
Sota: 1 4 135! ji " Gravel . 7 
TCB8N-R4E 
Seti y & 40- 85! . i . m 
Siding > 451 BOemskGt « " . 7 Driven & Drilld 
TE TN-RSE Ain ho | 
Seca 6 cncbOstiot ° is Limestone Drilled 
Sec. 18 20% sll i Gravel Driven | 
TCEN-R4E ; ; | 
edn. o 206 50% “ot i? it i 
Sete. 6 40% . . Limestone Drilled 
Sec. ZO 200! 1a) ti i iy 
Sece 34 . 20-150! ie . Gravel fe | 
T2ZON-R4E 
See. 15 115-120! i Be P Limestone e 
Sac. 35 100! a ii " it 
TO5N-R5E | | | 
Sec. 16 100! . » i" che 
Sec. 20 60! se “4 . o ., 
| 


Sets BS “$0- 40! * a in tv 


bd 


Location 


T27N-R4E 
Sec. 
T25N-R6E 


T2EN-R4E 
| Sec. ei 


| 


T25N-RSE 
Sec... 20 
‘T25N-R4E 
Sec. 30 


‘POS8N-RE 
Bec y- 1S 


‘TOSN-R4E 
Sec. 34 


‘T2ON-R4E 
BEC. S52 


‘T25N-R4E 
mes . 


pec, 18 


‘T2ON-R4E 
jamecea 12 


'T25N-R4E 
mec. 8 


—T26N-R4E 
\eec, 7 


T25N-RSE 
|eec. 16 
~T28N-RSE 
|\MeeCe. 2 
| T28N-R5SE 
| See. 8 
| T26N-R5E 
pec. 10 


| T26N-R5SE 
BeGy of 


T26N-R5E 
\aec, oe 


ev. 


Sec. 56 


T2EN-R4E 
\maec. 29 


‘T2ON-R4E 


Depth 


65-100". 


050! 


50-240! 


tFH.0-100!: « 


65~ 85! 


20- 45! 


15=.96: 
16. B0' 


20-110° 


10= 65'. 
20-120: 


20-250! | 


20-110! 


8-105! 


20-105! 


B80- 90! 


20-156! 


40- 75! 


60-205! 


15-110! 


Quality 


Hard 


Y 


v 


ti 


Quantity 


ST 


Atunda At 


i 


Formation 


Grevel and 
Limestone: = 


TOR Le 
Gravel. end." 


Limestone 
wines tone 
Limestone: 


Gravel & 
limestone 


Gravel 
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Construction 


| Drilled 


Driven &-Arilicd 


if Ww 


Drilled 


{t 


“Dug, driven & 
arillcda | 


“ Dug, driven & 


* avilled 


- ine, driven. 


drilled. 


- Dug, ‘driven & 


drilled 


‘Dug, driven & 


sraR tied 


tt 

{7 

ii = 

i 

ii = 
Gravel & 


Limestone: ~ 


Gravel & 
Limestone ~ 


Limestone ~* 
Gravel Aas 


" 


Gravel & 
Limestone 


Gravel & 
Limestone 


ast, Cy woe ae 
Bie 2 LeU 


Dug, driven & 
drilicd , 


luiz,- Oriven & 
drilled 


Dug, driven & 


drilled 


‘Driven & Drilled 


"! ' 
" tt 
Y in 


Dug, driven & 
drilled 


Location Depth 
TELIN-RSE 
Bees. « 15-170! 
T25N-R4E 
56C. oO 100—1501 
TETN-R4E 
Se€Ce 28 10-130! 
Peru 550! 
Converse .:- 240! 
50! 
Denver 10=- 60! 
45-100! 
Bunker Hill 
65= 85! 
Amboy 20- 45! 
Bennetts Switch 
15= 70% 
70—- 96! 
Oni li... 18- 80! 
Courter 20-110! 
Deedsville 10= 65! 
Loree 20- 80! 
80-120! 
Macy 20-250! 
McGrewsville 
20-100 
Miami B= 56! 
56105 
Nead 30=- 85! 
85-105! 
North Grove 
80-100! 
Perrysville 
20-156! 
Pettysvilile 
40=- 75! 
Reserve 20- 60% 
60-205 
santa Fe 15= 80! 
80-110! 
Wagoner 15-170! 


Wawpekong 1OO-150 


West Peru 


10=- 20! 
25-150! 


Quality 


Hard 


Quantity 


Abundant 


Formation 


Gravel 


Limestone 


Gravel & 

Limestone 

Lime stone 
iii 


Grave ia 


Limestone 


1! 
ty 


Gravel 
Limestone 
Gravel 

{? 

it 

{? 


Limestone 
Gravel 


Gravel-Limestone at L108 


Gravel 
Limestone 
Gravel 
Limestone 


Limestone 
Grave 1 
Limestone 
Grave 1 
Lime stone 
Gravel 
Limestone 
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Construction. 


Dug, driven, g 


drilled 


Drilled 


Dug, Cisne 


drilled 


Wabash River 


wells 


ial 
cA 
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MINERAL ANALYSES 


as (Parts per million 


TITS 


oe are a 
: el 
| AY | 
by i @ | Et 5 
ca Be re ra | 2s 
3 [S| | 
3 la [HA la! o | 
“See SO AT, ek Bee on. 
: Sea aes 
Bunker Hill j{ 2313.2 | E aeees 
Buseer Atl) 3" ey 
(34 mi, west) 18} 01 | | 66 | 
Converse p> af et | | 90 | 
Deedsville 2 120 | 
Denver | 86 | 
Macy 
ee | 502 . wae 
Nead | 01 | 108 | 
iexico | «O04 86 | 
Miami | ay 1104 | 
Miami | : 83 | 
North Grove ns 83 | 
Perrysburg | wdc | 71 | 
Peru 46 | 
Peru Se | Ot 
Peru 90 
Peru wat | 91 | 
Peru Leo 162 | 
West Peru’ det =} 134 | 
Peru(5 mi.west)) eG alo PLOls 
Pettysville ack 85 | 
Reserve 26 119 | 
Wagoner 4 109 | 
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MONROE COUNTY 


GENERAL FEATURES 


a ae er 


Area 416 square miles Population 35,974 (Census of 1930) 


~~ 


Monroe County is located in south-central Indiana, the 
third county from the wabash River and the Illinois State line; 
and the fourth county north of the Ohio River which is the Indiana- 
Kentucky State line. 7 


The maximum elevation in Monroe County ia 1,006 feet and 
the minimum elevation is 490 feet, thus giving 516 feet of maximum 
relief. The maximum local relief is 400 feet. 


. Monroe County is largely located within the driftless area 

of southern Indiana, however, approximately 50 square miles in the 
northwestern corner were glaciated. Monroe County is almost the 
apex of the unglaciated area of southern Indiana, as the northern- 
most limits of the driftless: area are in central-northern Monroe 
County and extend.for.a very short-distance into Morgan County. 
Several old glacial lake remnants are noted in Monroe County, on the 
borders of the glacial margin and are due to ponding of glacial 
waters. The Flatwoods area, some six miles northwest from ®lletts- 
ville, and the Bean Blossom valley are the better known areas of 
pondings Monroe County has a diversified topography, due to un - 
derlying rock structures. 


The eastern part of the county is very rugged and the re- 
lief is conspicuous. It is included in. the Norman Upland physio- 
igraphic unit. The central portion. of Monroe County consists of a 
more undulating and gentle plain developed on the Mississippian 
limestones with karst topography as a characteristic. feature. The 
southwestern-portion of the county is topographically rough and 
variéd due to the charaéter’of the underlying Chester formations 
ina maturely dissected area. ' : 


Drainage. -- This county lies within the White River drain- 
age basin. | ihe West Fork of White River forms the boundary for a 
small part of thé northwestern portion of the county. The princi- 
pal tributary of the Weat Fork of White River in the northwestern 
‘part of the county is Bean Blossom Creek which flows west and north- 
west to enter the West Fork south of Gosport. This creek has a 
Mumber of northern and southern branches. At the south is Big, 
Jack'sDefeat, walker, Cowden, Kirkem, Stouts, Griffy, Muddy Fork, 
‘and Shuffle creeks. Its branches flowing in from the north are 
‘Indian, Raccoon, Buck, Greasy and Honey creeks. 


: The northeastern part of the county is drained by Hackers 
\Creek and Bryants Creek. 
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Salt Creek is formed in the southeastern part of the 
county by the union of Lick Fork and Muddy Fork. Salt Creek re- 
ceives several tributaries including Clear Creek, Ramp Creek and 
Moores Creek. 


The southwestern part of the county is drained by Indian 
Creek and ite branches. 


‘ GEOLOGY 


The unconsolidated deposits of Monroe County are of three 
types. One type is the alluvial deposits along the stream ae 
the second type is the lacustrine=type of deposit imethe gig 
lake areas of the northern part of the county, associated with 
glacial border pondinge The third is thevfanscat/ bases ean as 
steep slopes. 


Locally all tyes of deposits are important «for; water 
supplies, but their quantities are rather limited. 


The bedrock formations of Monroe County consist of SGmaca 
which belong to the Mississippian and Pennsylvanian systems. The 
eastern part of the county is underlain by rocks of Borden age, 
(Mississippian). The central, Mitchell plain portion of the 
County,has rocks of Mississippian age at and below the surface, 
These are largely limestones belonging to the Harrodsburg, Salem 
St. Louis, Ste. Genevieve formations. The southwestern portion 
of the county has Chester formations outcropping, also the basal 
Pennsylvanian or Pottsville sandstone: caps several high hills. 


General Geologic Section) 


Quaternary: 


Recent, -= clays, sands and pgravelss% “0 ). «si Wee 
Pleistocene, -- sands, clays and gravels 1 22 Dette 
Pennsylvanian sandstones and clays oie 2 SiN te Ole 
Mississippian sandstones, shales and limestonesio. « 900! 
Devonian limestones’ aha’ BHalew!!, Lo 2a) oeckd ode om 140! 
Silurian limestones « « « « » =» #3028 Oe ocegie we 240! 
Ordovician limestones, sandstones and shales . « « » ae 
(Above determinations made from well records). 


Sources of Water Supply 


Surface waters are obtained in Monroe County from springs 
sinks and streams. waters are also impounded for stock use on | 
farms and for city supplies. The city of Bloomington ‘has ames" 
ervoir situated four miles north of Bloomington on Griffy Creek 
and the Indiana University has a reservoir some two miles north- 
east of the city of Bloomington, located on a branch of Griffy | 
Creek. A complete discussion of the Indiana University dam and, 
water supply may be obtained by consulting an article by Dr. Bel 
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Cumings, entitled, "The Geological Conditions of Municipal Water 
Supply in the Driftless Area of Southern Indiana," published in 
the Proceedings of the Indiana Academy of Science, 1911. 


Dr. Cumings and other writers have-stressed the fact that 
the Borden formation is ideal in many respects for the purposes of 
impounding water. The Indiana University supply and the supply 
for the city of Bloomington are held by dams located on Borden 
gepata,s “both reservoirs have'given: excellent service. The city 
of Bloomington has had a municipal water department for many 
years and the history of the various water supplies is illuminat- 
ing in revealing the fact that competent advice and geological 
knowledge should have prevailed in locating the original supply 
and thus avoided the years of agitation and controversy. 


Water may be obtained from subesurface sources in Monroe 
County. The alluvial deposits along streams and steep slopes are 
locally of importance. The Borden formations are not considered 
aquifers as they hold tenaciously to the small quantities of water 
Within their confines. Also the Borden strata are outcropping in 
regions of high relief and the formations are drained by deep 
valleys in many instances. Water is found at the top of the Bor- 
den, at the top of the Harrodsburg and at the top of the Salem 
formations and locally at certain horizons within the Chester sor- 
ies. 

At many localities in Monroe County excellent springs occur 
at the contact of the Borden and Harrodsburg formations. These 
springs flow an abundance of good water and are never-failing even 
during seasons of greatest drought. It is believed that these 
waters follow crevices or joint cracks as many wells in Monroe 
county drilled down to and through these springs horizons fail to 
secure any appreciable flow of water. 


Another spring horizon in Monroe County is at the contact 
between the Salem formation and the overlying St. Louis formation. 
Many of the springs appear to be in the St. Louis, a little above 
the contact mentioned. The Leonard and Shirley springs west of 
Bloomington in Section 24, Township 8 North, Range 2 West, flow 
from this horizon. At one time these springs gupplied a reservoir 
vith water which was pumped to the city of Bloomington and furnish- 
ed a portion of the city supply. The St. Louis limestone is quite 
cavernous and this area is noted for the karst topography. Under- 
zround drainage dominates the entire region. 


Another spring horizon in this area is at the contact be- 
“ween the Harmodsburg and the Selem limestones. The Ketcham's 
Suiphur Spring described in the 26th Annual Revort of indiana De- 
partment of Geology and Natural Kesources (page 88) is reperted in 
Q pift in the Harrodsburg limestone in the bed of Clear Creck. 


Local Supplies 


\ 
i 


Bloomington. -- (population 18,227). Bloomington has its 


own water company which secures a supply of water from a dam on 
ariffy Creek, some four miles north of the city. 


sao: SO TREO Lit To Maar ot Dee bee faoloep: 
ae oneness tT wena t — the tow! 
has no public water supply. UbsoA ere i ial ets “Lo - 


; Ellettsville. /<+- (population %6%ke Bae + wn of 
gies chen wator supply system. The water is obtained | 


2. geome few nilés: northwest Jo? the :towm st imto ld wlaeiak 
7 -woods.o This. old lake was formed by glacial ponding 
ae Bren aes Lee abould: furnish eninge bunda nee ahs eready 
: r e . @ ; Jae an Cages Pe Famke “eee 
om ai Ba agokvess wall 
‘ Hau Suit ‘deiomtd. oteod- awe ie 
Pine « a [3 oldstoosege a 
SOD i ck Soxbaod -gotqqe et 
‘ ‘ 3 : P poy of meek 
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Montgomery County is located in west-central Indiana, 
-he third county east of the Illinois-Indiana line. 


The maximum altitude of Montgomery County is 900 feet 
ybove sea level and the minimum altitude is 500 feet, thus 
siving a maximum relief of 550 feet. The maximum local 
*elief is i180 feet, 


The county is located within the Tipton Till Plain 
sven of the State and was covered by both glacial invasions. 
the topography, which varies from level to rolling and hilly, 
lg characteristic of a glacial region. The morainic belts 
wre quite prominent in the northwestern portion of the county 
nd assume a more gentle expression in the eastern and north- 
sastern parts of the coumty. One morainic belt extends from 
‘he northwestern corner of the county to the southeastern 
sorner of the county. This same belt is joined near Younts- 
fille by a moraine which enters Montgomery County near the 
southwestern corner, Still a third morainic belt trends 
1orthwest-southeast across the county from near Linden to 
aear Darlington. This belt of moraine is broken and dis- 
sected leaving morainal remnants. 


Drainage. -- The drainage of Montgomery County-is 
controlled largely by Sugar Creek which crosses the county 
liagonally from a point about five miles south of the north- 
sastern corner of the county to a little more than five 
niles north of the southwestern corner of the county. 


Branches of Sugar Creek which come from the north are 
3ig Lye Creek, formed by the union of Old Slough and Potato 
jreek and Black Creek, From the south it receives Hazel Creek, 
Yalnut with its two branches, North Fork and South Fork, 
Rattlesnake Creek with Offield branch and Indian Creek. 


The northwestsrn part of the county’ 4s drained by Coal 
‘reek which drains directly into the Wabash, Big Raccoon Creek 
and its branches, Cornstalk Creek end Haw Creek drain the 
southeastern corner of the county. Little Raccoon Creek drains 
2 part of the southwestern corner of the county. 


GEOLOGY 


The unconsolidated deposits of Montgemery County con- 
sist of glacial drift, valley alluvium and outwash alluvial 
léposits, The drift in the county varies in thickness, In 
the northern part of the county wells are obtained at depths 
Prom 15 to 30 feet in beds of sand or gravel below the yellow 
Gil. it is not necessary to drill so much as 50 fcet in many 
vells, Leverett in Water-Supply Paper No. 26, calls attention 
tO &@ well’ drilled at Pleasant Hill, in the northwestern corner 


1930) 
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of the county, 47 feet in depth, which penetrated a Sort Tig 


for 37 feet, meneath.which amuch herder till was encountered, 
Along the morainic belts it is often necessary” to drill deeper 
to strike better water horizons. Leverett gives the following 


log of a well drilled at Craéwfordsvitic Junction: 


Valine, Gillis Cece 2% cs 12 


. Soft. blue till < 60 ae 
, on ii Hand > bites B42) with gravelly peds64 % 
Gravel sie oa a a ae 


ee 


Total e i. i 140 


Several borings reveal the fact that old river valleys _. 
are present within the county as the drift is very thick, Tie 
certain spots and just e few rods away bedrdck will be found 

at comparatively shallow depths. Leverett calls attention To 
an attempted boring in Section 33, near Crawfordsvills which 
ponetrated 50 feet of till, and then entered a bed of quicks 
sand, which continued at least, to a depth of £40 feet, where 
the well was abandoned. — | 


-- The alluvial deposits within. the county occur along the 
streams and several alluvial fans are Located at, the bases 
i Heeep pyntays 


pret sts point of cntrance into. Montgomery County 

to about two miles below Yountsville,, Sugar Creek hes a 
valley of considerable width, consisting of bottom or 
overflow land and terraces at, varying, clevations.. Below 
aes point the valley is contracted by orecipitous bluffs, 

many of which are bere rocky cliffs from 100 .to 200 feet 
or more in height. Numerous springs give rise’ to. streams 
which have reduced the country for nearly a ri Le.ph 
either side of Sugar Creek to a net work of deen. gullies 
and stcep slopes, for the most part unsuited for.culti= ~ a 
vation."(133) a 


(133) Jones and Ora 


and Natural Resources, "19125 1 Dyal tL ar" 


The bedrock fs epee: Hemant Montgomery County consist 
of strata of Mississippian age except a small aréa im gam 
very southwestern part of the county adjacent to Sugar Creek 


‘where Pennsylvanian strate arc founds the bedrock formations | 
wore dccply croded before the deposition of the glacial drift | 


which accounts for the varying. thicknessus of: the drift. 
The Mississippian formations of the county consist 
of the Borden scries and Smaliivercas underlain by ae 
Harrodsburg rocks in the Southwestern part of tho coumus 
The Pottsvible-subdivision of .-the.Pennsylvanian is recognized. 
Goneral Geologic Do o¢tion | 


Quaternary: 


Recent, -- sand, clays and gravels . + * qe ee 30% 
Pleistocene, -- sends, elays and gravels iim ren 140% 


ndiana Dept. of Geology 
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Pennsylvanian sandstones and shales . « »« »« « e 100! 
Mississinvian limcstones, shales and ssandstoncs 8001 
Mevornian shrics and limestones... 2. «6 6s eo ws 150! 
paaurdan Limestoncs ols Liso@) ew «) 4! bye veo o80t 
Ordovician: 
Cincinnatian, -- shales and limestones, . S65t 
Proguor, -8 limostonc » ¢ 4 é kon @ £8 @ 6gt A 


(Above dcoterminations from well records.) 


The upper surface of the Trenton limestones Iies at an ele- 
vation of approximately 500 fcct below seo level in the 
northeastern corner of thc county and descends to an clcvation 
me envboutriOOC Scet below ‘sce level in the .southwestcrn corner 
of the county. | 


Sources of Water Supply 


oe nN 


4 


Surface waters may be obteined in Montgomery County from 
springs and streams, These surface supplics may be augmented 
by impounding water in the stream courses or on the water 
eneas, The glacial drift of the county,-is underlain by 

Borden rocks for the most part and suitable dam foundations 
Seuid be obtained in these strates. 


The ground wators which occur in the glacial drift 
supply the county with water. Wells drilled into the Borden 
rocks are not strong:and can be considered only as scop wells, 
The Pennsylvanian strata are not of sufficicnt Gistribution 
fe this county to be considered as a gource of supply. 

Also the inconsolidated deposits in the form of alluvial 
fans are not important sources of water supply. Springs 

are numerous throughout Montgomery County and are to be 
explained by the fact that the surface has bem dissected 

by many streams which €ut bélow the watcr teble. Especially 
is this true of Sugar Creek and accounts for the many good 
springs along that stream. ji 


A boring made in search of gas at Crawfordsville 
reported sulphur water at a depth of 700 fcet and this 
Same well reported water at 240 feet in the Bordén. 


The log and interpretation of the formations of a 
well drilled at Crawfordsville follow: 


Drift ee a ee a an, ee ee ee a ee 140 foct 
Sub-Corboniforous rocks .«.«.e.+« . 410 " 

re rere 4g gg! «€6B0® 

Bormniforous limostonos’ es « .« «._ ov 
Bipgexven Limoptone ». « w.«.s.« «2 # O80 " 
Ordovician (Cincinnatisl series) . 369 
fronton limestone .<« « « «-« «» 69 ” 


Total depth.1499 " 
Trenton below sen level. « e« « e « 664 " 


We do not have good rocords of wells drilled in 
Montgomery County, and cannot know definetly the exact 
types of water availablo in strata bclow the Mississippian, 
however, it is likely that the deeper waters will not be 
potablic. 
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Crawfordsville, --. (population 10,555) Crawfordsville 
is supplied water by the NorthernIndiana Public: Service 
Company. Natural springs arc the chief source! of Ssuppiyy 


Darlington. -- (population 690) Darlington is suppliec 
with wator by ‘seven wells drilled into the underlying limestc 
Bedrock is reported at 30 feet and the water-level is 2G 
below the -surfaco.: Two of the wells are six: inches in : 
diametcr. “The town ‘owns the supply. *g “tt ag 

Ladoga. -- (population 829) ‘Ladoga is furnished water 
by two wells ten inches in diameter, drilled inte Gia 
The limestoneais penetrated at a depth of 40 foct aia 
is reported to occur at 165 feet. The town owns the Suppaa. 


The following towrs ‘have no public water ‘smoolics: 
Now Maevkct (population 330): a . 24 
Waveland (vopulation 542) 

New Richmond (population 391) 
Wingate (population 408) 
Linden (populatian 5417) 

Alamo (population 163) 

-New Ross (population 350) 
Waynetown (population .664) 
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MORGAN COUNTY 
GENERAL FEATURUS 
Arca 406 square miles Population 19,424 (Consus of 1930). 


Morgan County is Locatod in south+eontral Indiana, the 
fifth county north of the Kentucky-Indiana Stete ling’ and 
the four th. county east of the ha eit ar nine Stat ies lines 


ah maximum altitude of Morgan County..: $s 915.foct: 
above sea level and‘ the mininiun altitude is 560 foot; thus 
giving 2 maximum relicf of 355 fcct. Tho maxirum local relief 
is 275 foot. |  githiebevs 


“Morgan Udhiniy’ Wes, covercd by: the T1linoiar glacier, 
though the sccond: gliceciation covercd only the northern and 
eastern ports of the county.” Remanents of the Shélb ville. 
morainic systam cxtond from the central: northern bounéa TS (ie 
mao county across the county southecastward,;. The topography 
Se cune county is’ varicd. The northorn ‘third its level tor 
rolling with distinct cvidencees of the more pronounced: sekcaehged 
tion. Theo southern: and central portions of the county arse 
very rough | and . brekon. In the contral western part of tho 
county is an area of about forty square miles known as tho 
“Piats" which oxtends into Owen County and as thé narie | 
indicates is fairly lével. The broad ealhhs of White River. 
eur aceply into the ‘glacial drift -and-; underlying, sedinontary 
rocks is tho strilcing topogra phic foatur of «the .countye as * 


Morgen County ics ontiroly in tho drainage basin 
of the White River with the exception of the oxtrome north- 
western corner. which is drained westw-rdly into Eel River. 
The West’ Fork of White River cntcrs the county on the-cast 
about three milcs below the northcern.boundary and flows in 
& general southwesterly direction to leavc the county at 
the southwestcorn corner. Whitc River receives from the 
“east and south tho following brenches:: Crooked.Creek, 
Stotts Creck; Clcar Crook, .In ndian Creek and Little Indian 
-Creck, From. the north it reccives White Lick-Croeck, Sycamore 
Creck, Burkhcts Creck, Fall Crock,and Bryants Crock. In the 
northwestern part: of. the county Mud Creck $e0F inte: Mill 
meoor and tho latter sorvos as a part of the "county boundea ary 
and thenec flows westward into Eel River 


GHOLOGY 


The carly, or Illinoian ice-shect oxtended entirely 
ocross Morgan County, however, the drift laid down by this 
gincier was not thick. It contained silt:ond cla Ly with 
gravels and sands. boing of lLossor importanco. IT is be» 
licved thet the Illinoian drift had little influence on the 
original drainage systom of the: ‘aren. »South.of tho, limits 
of the Wisconsin or ‘later drift sheet, the bedrock formations 
are “ocxpesed ,in many places. The north and northeastern 
/portions of tho county are the arcas mantled with Wisconsin 
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drift. The drift in many places is unweathered and boulders 

and gravels occur at the’ surface. White River :is very wide, 

the greatest width at Paragon being nearly four miles.  Iagame 
Creek, flowing west across the southern part of the county, 

4s characterized by a wide valley in which-is found extensive 
areas of sand. wr. J.B. Edmondson. in the Annual Report of the 
Indiana Geological Survey (1911) calls attention to this feate 
ure and states further: "This feature is especially in evidence 
in the region south and east. of Martinsville, where the sand 
occurs in high rounded hills skirting the valley and extending 
for more than a mile back from the present valley site, in the 
form of high, dune-like mounds." .He suggests that this sand 

may have been devosited here by the Illinoian ice-sheet, which ~ 
evidently rested for a long period against the high Knobstone . 
(Borden) bluffs, rising for 200 feet above the Indian Creek on ti 
south, or more, probably, it was transported to the» present - 
position by the waters. of White River when that stream was a 
ereat glacial river, the sand being. derived from the disintegrat 
Knobstone sandstone or from the glacial debris. He further 
states that the wind may have assisted in fashioning the sand int 
the high rounded mounds. The same formations are also found 
along the bluffs of White River valley along its entire, .cOUBss 
through the county. 


The bedrock formations of Morgan County consist of 
strata of Devonian and of Mississippian agee A small area of the 
bedrock comprising some two to three square miles in the ex= 
treme northeastern corner of the county, north of the West Fork 
of White River is undérlain by Devonian shales. ; . 


The Borden formations underlie the glacial drift and 
are exposed in many places and comprise for the most part. the 
bedrock of the county. In the extreme western part of the 
county, west from Martinsville, are found rocks belonging to | 
the Harrodsburg and Salem formations. These are limestones and | 
are found along the strike of the formation in normal position. 


The Borden series constitutes the most important bedrock > 
formation of Morgan County. Stockdale (134) states that the 
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Indiana." Publication No. 98, Dept. of Conservation, State of 
indiana, D- 62's m 
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total thickness of the Borden at Martinsville, Indiana, is 670 1 
This information is from well logs and calculations from known 
stratigraphic horizons, 
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General Geologic Section for Morgan County. 


Quaternary: 4 pes 
Recent, -- clays, sands and gravels . . +. + « + O- 25! 


Pleistocene,-- clays, sands and gravels . . + + Om 70! 
Mississippian: shales and limestones, siltstones. .«. . 0-800!? 
Devonian: limestones, shales and sandstones « ..«. +» 182! 


Silurian: limestones and shales « «+ =e © © ©» «48 240! 


S72 
rdovician: 
Cincinnatian, -- shales and limestones. . . 970! 
eeencon, «-~ limestoness = 1» © » © © s a « 5ité @ 


(Determined largely from well records.) 
Sources of Water Supply 


Surface water supplies may be: obtained from springs and 
treams. The West Fork of White River which flows diagonally 
eross the county, Indian Creek, and many smaller streams carry 
n abundance of surface waters,’ which in many cases- might be _ 
¢tilized for other than human consumption, or with proper fil- 
ration and elutriation could be used for city supplies. 


Ground water supplies may be obtained from some of the for- 
ations, in partisular the glacial drift and recent deposits. The 
orden formation is not an aquifer of commercial importance, and 
nly seep wells yielding small quantities of water are found -— 
herein. - ; | 


Underlying the Borden series is found the Rockford limestone 
hich is thin and usually not considered an aquifer. isl 


Porter's Cave, located in Section 33, and the west one-half 
f Section 34, Township 12 North, Range 2 West, located in north- 
astern Owen County and western Morgan County, is developed in 
‘oeks near the contact between the Harrodsburg limestone and the 
nderlying upper member of the Borden series, named Edwardsville 
y Stockdale. (Publication No. 98, Department of Conservation, 
tate of Indiana, p. 76). This cave is described by A. Re 
ddington in the Proceedings of the Indiana Academy of Science 
or 1926 (Vol. 36). It is difficult to point out the exact 
contact between these formations at this locality. An immense 
pring flows from the mouth of Porter's Cave. The underground 
onduit is developed along the joints in Harrodsburg limestone. 


| Well records show about 150 feet of Devonian black shale 
mderlying the Mississippian strata. This is not an aquifer. 

elow the shale occur the Devonien Jimestones and sandstones which 
arry water. At Martinsville, in 1887, wells sunk for natural gas 
enetrated a supply of alkaline-saline- sulphuretted water at 
epths ranging from 668 to 704 feet, The first well was drilled 

0 a depth of 1470 feet, and later wells reported the top of the 
renton limestone at a depth of 1700 feet. Later wells reported 
0 water from 700 feet to 1700 feet. The water is used in the 
everal sanitariums located in Martinsville and comes from the 
Pper portion of the Silurian. These wells are described at length 
n the 26th Annual Report of the Indiana Department of Ceolcgy 

nd Natural Resources for 1901 (page 92). 

: 

| The Ordovician strata have been penetrated by the drill in 
organ County in a single well insofar as our records show and 

© statement was left concerning the condition of the contained 
ater, however, it is believed to be salt water and unfit. for 
omestic purposes. 
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Water Supplies of Towns an Morgan County 


su ry e 


Mooresville. -- (population 1,910). The town of Mooresville 
° a a SS EEC SES 
is supplied water frorr’e~due-weleds,; privat ed. ovwmede 


Brooklyn. -- beePuiataen. 545) The town of Brooklyn has no 
public wa ean SURROTS oe 


page eal -- (population 748). The.town of Morgantown 
owns its water supply, obtained from one ‘dug well. 


Paragon. -- (population 566) Paragon has no puolice 
water supply. : 


Martinsville. (pepulation 4 5962) Martinsville’ has’ 4 
municipal water ee Pee which obtains water from two wells 
drilled into the gravels of White River valley. One’ 50 inen 
well was dug in 1911, the other which is 26 inches in diameter 
was dug in, 1920, Water is. reported to stand within 18 feet 
of the surface in these wells and the two wells are estimated 
to produce 1,000,000 gallons per day. 
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NH aT Of OC O-U RT Y 
GENERAL PEAR PEs 
pea 405 square miles . Population 9,841 (Census of 1930) 


Newton County is located’ in northwestern Indiana, the second 
sonnty - ee a of Lake. uigeoeeh and adjacent to the iar of tidingis. 


The maximum otevacion in Newton County is' 770. feet. above: sea 
level and the minimum elevation is 620 feet, thus giving a maximum 
: oag of 150° Apers The maximum local relief is ger ee feet. 

A ia area Lonered south of a distinct Dea ch. lane which 
syns east-west across Newton County just north of Kentland is 
included within the Tipton Till Plain physiographic piite Pas 
is the junction between the till plain and the fiat lacustrine 
ylain. The remainder of Newton County is included in the Northern 
foraine and Lake Section and within the Kankakee Lacustrine 
Section subdivision. The surface of the county for the most part 
is fairly level, however, is broken by a prominent moraine some 
five. or six miles north of the Iroquois River which extends east- 
vest aeross the county. ~- Southward from the moraine occurs the 
slain traversed by the Iroquois River and northward from the: 
noraine the surface slopes is. northward toward the Kankakee River. 
This region bordering the Kankakee, River,is swampy and. is 
re in its characteristics. 


7 Drainage. -- This county 1B within the Kankakee drainage 
jasin. This stream forms the boundary for the northern part of 
the county. The Kankakee sends out. a tributary from near the 
1orthwestern corner of the county, known as the Beaver Lake 
Jitch. Beaver Creek Ditch flows westward and empties into the 
[Iroquois River in’Illinois. These artificial ditches have 
nodified the We eee drainage. "oe 


The east-cec SA part of the county is drained by. a branch 
of the Iroquois River which crosses the southern part of the 
county from east to west. Adler Creek drains the-southern part — 
9f the county into the Iroquois River. ..Curtis Creek flows in 4 
zeneral. southeasterly direction near the cast eentra 1 part of phe 
sounty, joining the Iroquois in Jasper County 8, 


GEOLOGY 


The unconsolidated deposits of Newton County consist of 
slacial deposits of morainal material and till and of fluvio- 
slacial materials associated with lacustrine deposits. North 
of the Narseilles Moraine the soils are largsly of lacustral 
origin as this entire area was a portion of old glacial Lake 
‘ankakee. The Iroquois valley in the efstern half of the county 


c 
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has an averago width of. one-eighth of a mile and second bottom ar 
developed. The remainder of tho river is in a narrow Valiegs 
Along the Kankakee River is a strip of swamp land and south to th 
Marscilles moraine tho topography is that of « low, marshy plain, 
broken by many hills and ridges of various clevations. The swamp 
and marshy arcas indicate the beds of ancicnt lakes and the low 
sand ridges mark in many places the old shore lines. 


The thickness: of the Pleistocene deposits. in Newton County 
varics from. ones of bedrock to 150 fect. OSE ae There have 
been many wells Grilled throughout the county. ~ Several were 
arilledcin nabloring for,oik andsgeas,,.and,their records give us- 
information about. the glacial, mantle.. 


The NER foematiens of Newton pour consist of SUraGamae: 
Devonian and of Silurian age. There arc some rocks perhaps older 
at the surface in the quarry east of Kentland. Presont opinion 
places them in the Ordovician. Also the southoastern corner of 
the county is believed to be underlain by I'ississippien rocks, 


General Geologic Section for Newton County 


Quaternary: Z 
Recent; -~ sands, clays and gravels. « ««, + 2» «.U0> 7am 
Pleistocone, -- clays, sands and; Gravel s; «.- fe, -. se. .A ann 
Mississippian: : Borden--series siltstones and shales r 
Devonian shale s' andi Lime stone! oa) aus er * ae eros penn 


Silurian limestone. «0:6 «= » gehts hn Piet tenranres sa teh Que 500! 
Ordovician: | 
. ‘Cincinnatian, -= shales and Limestone : o10! 
Trenton, -- limestone. fwd. agit aired % aceon een 60'¢ 


(Section made from well records.) . 


The surface of the Trenton limestone in ‘the, northeastern” 
part of Newton County lics.at an clevation of about 200 feet belo 
soa level. In the southern part of the county the same Saye 
is approximately 350 fect below.sca lcvel, according to maps 
published by Logan , (159 2 


Tiss f aselt w ae a Re eae ee 


Logan, W. N., “The Subsurface Strata of Indiana 


le'y Wy publicatio 
No. 108,,Dept. of Conservation, State of Indiana, 1951, p. ele 


Sources of Water Supply 


Surface wator ‘supplics in Newton County are obtained from 
Springs » streams jand lakes. caver Lake is in McClelland Townshi 
and Mod Lake is in Celfax Township. . | 


Ground watcr suyplies may be obtained from the Recent, 
Pleistocene, Devonian.and Silurian limestones, “It is believes | 
that waters” in the Ordovician strata would be too highly 
minoralizecd “to be potabia,. | 
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Water Supplics of Towns in Newton County 


oe a ee a ee eer eee: 


Morocco. -- (population 1,006) Morocco reports a city owned 
supply of wator grok three wells. One 400 foot well reports a 
production of 45 gallons per minute, snother well 800 feet in 
depth reports a production of 85 gallons por minute. f third 
well drilled in 1921 is ten inches in diamcter. Bedrock was found 
fees woll at 120 fect and water stands within eight focet of tne 
surface. The 400 foot well is probably finished in the Silurian 
Jamostone and the 800 foot well reaches the Cincinnatian scrics o1 
the Ordovician 


Goodland. -- (populstion 978) Goodland reports a municipally- 
owned Watcr supply from three wclls drilled into tho underlying 
jimestone. The bedrock occurs at 21 fvcot below the surfacc and 
water is found just above bcdrock. The three wells arc ten-inch 
wells, drilied in 1914 and are reported to be fair produccrs, 
With the water having a slight sulphur taste. A few artcsian 
wells arc located some three miles northwest of Goodland, 

Brook. -- (population 815) The town of Brook owns onc well 
producing water from a depth of 150 fect and bedrock is reported 
at 101 feet. This would appeer to be in the underlying Devonian 
shale. It is likely that they have made somc crror in reporting 
depths, or our prescnt information is incorrect regarding the 
sub-surface strata at this point. It is not believed that any 
woll drilled into the New Albany black shale could produce 
960,000 gallons of water per day. 


Mount Ayr.-- (population 216) The town of Mount Ayr has no 
public water es 


Kentland. -- (population 1,355) Kentland ovms a city supply 
of watcr from two wells. Bedrock was penctrated at 90 fect and 
the water lcvel is 52 feet. The water-boaring rock is a white 
sugar sand, which is probably a Borden horizon, just below the 
Meecionl drift. 


Location 
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RD 8 ie UO Le pee ea 5 
GENERAL F BEA'TUR LES 
roa 417 square miles Population 22,404 (Census of 1930) 


Koble County is located in northcestorn Indiana, the Di tee 
ounty from tho Michigan-Indiana State line and the second county 
igmeeo, tne Ohio-Indiana State line. #£lbion is the county nae 

Me highest point in Noble County is 1,025 fect above sea 
evel and the lowest point is 840 feet, thus giving a maxirmm 
g@meet of 180 fect. The maximum local relief is 90 fect. 


Mio, morainal topography. is the most. prominent surface 
Geere- oxi sting in, Noble County. No county in the State has a 
reatcr proportion of dts area montled with moraines of the 
erminal and intorlobate types. 


Mr. O. A. .Billman of Ligontor has, given considsrable 
Qeaaodie anforriation in regard to ground water conditions in this 


ounty. 


Drainagc. -~- The surface waters of Noble County pass into 
omy GOroinage systoms,. The northwestern and the northern parts 
twine county arc draincd by North Branch and South Branch of 
he Mlkhart River which flows northwestward to entcr thc St. 
Gmeme River near Elkhart. The ocastern and southeastern portion 
Peeee county is drained by Black Creck and Cedar Creck. A small 
opcion of the southern part of the county is draincd by Bluc 
igem eo part of th 1G Bel River system. 


Bempecanoc River heads in the lake of that name in the 
OUshwestcrn part of the county. A portion of the western part 
feene county is draincd ‘by Sabkamerts Cresk, a tributary of 
lkhart River. 


GEOLOGY 


The unconsolidatcd deposits of Noble County consist of 
latial dcposits, There arc no important areas of valley 
liuvium in the county. 


&k scerics of grcat morainic belts cover much of the county 
n@accounts for the diveorsificd surfaces of rolling hills and 
Ummociks and many of the intervening deprossions ars occupisd by 
akes. The morainal matcrials are fairly thick, however, the 
round morainsc or till occupics the entire arca of the county. 
cscords of wclls throughout the county indicate that the drift 
Nitkness is variable, At Kendellville an old boring for gas 
QV6 2 total thickncss of 485 fect of drift, A log of a well 
Pilled at Albion shows a total thickness of 375 foot of drift, 
Meeet Orilicd near Ladtto logged a total of 250 feot of glacial 
Pitt. A woll at Ligonicr logged a total thicknoss of 169 fest 
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Cf Litt. 


The bedrock formation. in Nobie County arc belicved to be of 
Devonian and Mississippian ago. Our information must oF 
necessity come from woll records and just a fow wells have pone- 
tratcd thé bedrock. Wells at Albion and LaOtto log black Shame 
just bolow the drift, which must bo the New Albany black shale 
of Devonian ag6, honec wo arc justificd in concluding that a 
normal scction of Dcvorian shalo. would obtain from these two 
points and southwestward. Tho gcology underlying tho. adrift in 
northcrn Indiana is known in a gcencral way, howcevcr, no Cig 
made ‘that our present knowlodgo is tho la st word on the subject. 
Tho fact that the bodrock surfnco oxisting in Pleistocene tine 
had becn subjected to crosion plus the modifying infivenees as 
the glacial advances, would lcave.some room for doubt aa ae 
ordinarily normal conditions prevailing. Tho northern fagieas 
the county is underlain by strate of Mississippion age, anda. 
licvod’ to correspond’ to: ‘tha Bordcn./scrice of southcrn Indiana, . 


General Gcolo gic Section for-Noble.County - 


Quatcrnary: ee on: ee i owk $92. 
Recent, -= sands, clays: one gravels. oss 6 5 nnn 
Ploistocone, -- sands, clays and. gravel S.Hy: 6 ot 5 OO= ao 
(BEDROCK DOES NOT OUTCROP.): Loe See an 

Mississippian; shales and sendasténos. ere 

Devonian: shales, limestone and: sandstone. so +e + LOO iia 

Silurian: limestones and shales: . «ee ee ee ee 815! 

praoovicioye fi ee AD ey SES Be 
Cincinnatian, -- shalés’ and Limestonos.s + %- . ala.) ae 
Trenton, -— limoestonOe yp Gos Wo i a Se ee late 


‘Sources. of, Motor supply « 


weep ae SS 


Surface water supplies may se Obtained in Noble County 
from streams, springs and lakes. roe - 


Sevcere ss 


} 


; Lakes constitute an importa ree “source of ‘surface we tor 

supplics, Therc arc many oxcellent, le .kes in.Noble County, which 
indicates that: the ground watcr-teblo is at or noar the surface. 
Somc of these lakes are located in the following .townships. In 
Wayne Township are Tomarack Lake, AO La ae Lakes) 
In Orange Township ard Rosérvoir Leko, Sylvan Leke, 2 part of | 
Tamarack Lake anda part of Sanford Lake. In Rlkhart Township | 
aro Sanford Lake, Waldron Lake and a part of Diamond Lake. sae | 
Sparta! Township: isa’ partyof Happier Leake “In York: Township aaa | 
parts of Diamond and Eegleo Lakes, . Lorg eaten and: a part of Vas 
Pond Takes, odn Gefferson Township is Skinner! Lakes . Im Washingto 
Township is Smallor Lokes> In Noble Township are Beare Lake | 
Muncic Lake, 7 ippecanoc™ Lake, cand parts” of Loon, Crockett and | 
Mill.Pond lakcsi In @récn Township, thors are. thrce small lekes: 


| 
} 
| 
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Ground waters are found in the glacial drift of Noble Countye 
ind we haveno records that it is necessary to penetrate the bed- 
rock. It is doubtful if the bedrock stvata of Noble County will 
sver be utilized for their water contenc. The Mississippian strata 
we poor aquifers and. where penetrated at South Bend in St. Joseph 
Jounty, bore salt water. It is likely that this same condition 
yould obtain at or within Noble County. The Devonian shales 
yhich. occur -just.bdelow.the drift in the southern half of the 
sounty are not aquifers and at the best would furnish only’a’ °° 
little seep water. The Devonian limestones contain ground water 
and the underlying Pendleton sandstone carries water, however, 
Wells at South Bend logged salt water at these horizons., From 
the fact that the Devonian and Silurian rocks of southern Noble 
‘ounty occur within a distance of approximately 20 miles of the 
locality where these same formations are adjacent to tne. glacial 
jrift, namely, in southern Whitley County, it is believed that 
fresh water should occur within them. At the locality of South 
Zend, these formations are many miles removed from the outcrop 
or glacial till-bedrock contact. 


Deep horizons in.the Ordovician strata are sure to carry . 
mineralized waters and are not to be considered:-as sources of 


supply. 
Water Supplies of Towns in Noble County 


Albion. -- (population 1,108) Albion obtains a municipally- 
owned Water supply from two wells drilled into the drift and which 
penetrated gravels. Water rose to within a very few feet of the 
surface. The wells wére drilled in 1925 and’ are ten ingh wells, 
They are estimated to produce 1,728,000 gallons of water per day. 


Avilla. -- (population 559) The town of Avilla owns a supply 
of water from two wells drilled into coarse gravels. Water is 
reported at a depth of 90 feet and bedrock at'100 focet. . The 
water from the wells has a slight taste of iron. Some artesian 
wells arc reported in the general locality. YS 4 . 


Kendallville. --. (population 5,439) Kendallville has a 
aunicipal water department which obtains water from 21. wells. §. 
The water comes from sands and gravels, depth not given,.. and the 
surface of the water is 19 feet below the ground surface. - The 
water-table is bclicved to be slowly receding. The water at 
Kendallville is reported as hard with a slight taste of sulphur. 


} 


Wolcottvillc. -- (population 646) See Lagrange County report. 


Ligonier. -- (population 2,064) Ligonicr obtains a supply 
of water from eight wolls drilled into the coarse gravels of the 
drift. Bedrock is reported at about 420 feet in this locality. 
The water-table is at 45 fect in the city wells, however, this 
Varics from 12 to 60 fcet in the general locality. tLiogonier's 
water supply is municipally owned, 


. : 


Cromwell. 


-- (population 371) 


public water supply, 


o8l 


The town of Cromwell owns lts 
which is obtained from tubular wells. 


eeey incorporated nae sin and. city in Noble County has @ 
public water system. 
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Typical Webis.of, Noble County 
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Location Depth Quality Quantity Formation Construction 
IP a ea fesosiepeaercinpeanaamaen Be aahcoaseentrnlaated Bi: See Ler naine ls nterllthees vonstPpuction 
TZSN-R&8E 
Sec, 9 - Soft Good Gravel Spring 
Sec. 4 sO! : ‘ Zs Driven 
T3SN-ROE 
| WEe Sec, 28 140 f " " Drilled 
WW Sec. 33 200 Z i" T " 
me Soc. 21 213 ; i l 4 
| nw Sec. <6 60 " i " tt 
TSSN-RLOE 
pec, 19 50 " " i" tt 
Sips Sec. 20 140 "i it iT " 
NE? Sec, 19 40 " r ti 3 
| Swi Soc, 15 70 i i i 
T33N-R1L1E 
‘WE; Sec, 5 140 ‘ ‘ Drilled--springs 
GWe Sec, 32 195 i " r fiocriats 
| We Sec, oO 190 it tt "1 -* 
SE: Sec, 34 40 z " i : 
NES BOC, ay 100 u At if 
| Sec. 04 25 it it " tt 
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. .GENERAT, | FuATURES 
Area 85 square miltcs Population. 3,747-(Gensus of 1950) 
Ohio County is located in southoastern eae: having the 


i 
Cas 


Ohio River end Kentucky far its t 
Gounty for the southern boundary ond 


Dearborn County for the northern boundary. 


G@estinction of being tho smailcst “co 


The maximum altitude in Ohio Co 
level and the minimum altitudes is 425 
maxirum relicf of 450 fect. The max 


Ohio County is included within 
physiography. The local topography 
proximity to the Ohio River and the 
The Ohio River is so close that the 
and stcep gredicnts, with resulting 
Pidgces. | 


Drainage. -- The castern bounda 
‘by the Ohio River. A branch of the 


the northern boundary of the county.’ 


Southeastern part of the.county. It 


to enter’ the Ohio at Millersburg southcast of the 


Fork and its branches drain the sout 
@nd. Boar Creek the Uy ee Lo) hee ae per 


GEOLOGY 


The miconsolidated deposits of 
ado6posits ealong a fow: strean giacia 
River and few as of +glacial.d 
"Big Bottoms" of the Ohio River arc 
in width along thc castern margin of. 


IS, 


a 


CA 


Rising Sun to about one wile in width. 


and 


crn boundary, Switzcrland 

the. Laughsry Rivor and 
Ohio County has 
pen within Indiana. 


the 


unty is 875-fect above sea 
o.foeot, thus giving a 
imum local rolief is 400 feet. 


the Dearborn Upland vnit of 
is dependent upon the 
softness of the bedrock, 
streams Nave short courses 
dcep -gorges and long, high 


ry of Ohio County is formcd 
Ohio, Lmughcry River forms 
Arnold Creek drains the 
flows through Rising Sun 
town. South 
heentral part of the county 
EF Sree : 


Ohio County consist of alluvial 
i terraces along the Ohio 
riaft.on.tho high ridges. The 
about one-quarter of a milo 
the. county, but wider near 

The bottoris are alluvial . 


in origin 


are typical: floodplain d+ posits... 


Aescrics of two.or.more terraces exists 


along the Ohio River 


in this arca. Risin 
(60 feet above the wa 
Berrocosor<romnant /o 
torreco. Those terr 


The bedrock formations of Ohio County 


Ordovician system. 
limestones, 


g Sun.is.located on the”first terrace, 
tor-level of the Ohio River. Still 
f such torrace is foune “cbove the fir 
SREEAS ES 


Cm) 
cr 


belong to the 


The-rocks consist.chicfly°of shalics and 


some, 


another . 


che 


ro of glacial. or’ fltivio~glacial origin. 
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Quaternary: 
Recent, -- sands, clays and gravel... 2 6 . « « O- Bo! 
Pleistocene, -- sands, clays and gravels. . .. . O- oO! 
Ordovician: vote 
Cincinnatian: shales and limestones. . ..+s s. « 500! 
Trenton limestone (Very little exposed) ...+.-. 305! 
Si Peter sandstone (Not exposed) . « « « « «6 10¥ 


Sources of Hater Supply 


Surface water supplies are abundant in the principal seu: 
of Ohio County. Water from the Ohio River could be utilized Gi 
Nees Siew demanded. Other supplies may be obtained from springs 
and by the impounding of water in streams and on water-sheds, 


Ground water supplies may be secured in the cokes from the. 
mantle rock and from the limestone beds immediately underlying 
the. mantle rocks. . The water in the limestone passes downward 
through joint crevices until it encounters an impervious shale 
and then flows along the upper surface of the impervious layer. 
This accounts for the many springs which are found in this area, | 
Many of the deep canyons and gorges are cut below the water table 
and in cases of perched water-tables, the impervious underlying 
layer causes the water to seep to the margins and be discharged, 


Cisterns are very frequent in southeastern Indiana. . Ground 

water conditions are not especially favorable in this area, - 
Water Supplies of Towns in Ohio County 

Rising Sun, =- (population 1,079) “Rising Sun secures a 
water-supply from 2 wells drilled in 1927, into the gravels of 
the terrace on which the city-is-located. The depth of the 
water-level is reported from 60 to 100 feet. The water system 
is privately owned. 


Typical | fater Supplies of Ohio County 


Township — Quality aie Depth- Formation 


Cases 

SEZ-12-5-2 ---- ---- Spring 
NEZ-14- 3-2 Sort ---- Cistern 
Nie +22=5-2 to mw 31 ame 
Roe tecen ---- 20-50 =---- 
NES -20- Sue su Gd 3 21 Shale 
NEE-19-3-2 dS 28 Seer: 
NWwi- 7-3-2 ~--= os --~= 
Pike 

NE+-24+-3-3 Soft ---- Cistern 
Freedom ; ---- LoO#2d cisterns 
3hi-11-3-3 a 18 ‘ise 
SEL-12+3-3 Soft —— ee Cistern 


TT 
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Township Quality Depth — Formation 
Randolph 
French -9-4N.-1/ Hard 120! Gravel 
NES-16-4-1 Soft — Cistcrn 
SWe-15-4-1 _ won aoe ti 
NE?-22-4-1 : -~= = a 
NW2-27-4-1 Hard 96, LOG, Limestone 
OT, T4e 
NW2-26-4-1 ---- 64 ---- 
NEz-50-4-1 Soft ---- Cistern 
Rising Sun Hard. 60-90 Gravel 
NEL~ Ge3~1 7D wn ha we i 
NEZ-19-5-1 ; 2 Limestone 
NWz-20-S=1 16-18 — 
SEZ- 5-5-1 Soft ---- Cistern 
NES- 7-3-1 fn Pe ed i 
SW2-18-4-1 ~--- 14 ooh mae 
NEZ-17-4-1 Soft ---- Cistern 
Union 
SEt-32-4-2 ---- 20 Nari 
Milton ---- 15#29 Cisterns 
SWH-22-4-2 ee 14 a 


Hartford —---- 20-50 arts tren 
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GENERAL FEATURES 


Area 407 square miles Pacino v7. 459° (Consus of > 1950). 


Orange County is located in the central southern part of the 3 


State, the second county north. of the Ohio River and the State of. 
Kentucky. Crawford County is located between Orange County and 
the Ohio River at the nearest point. Orange County is the fourth 
county east of the Ti liners- Indiana nue line. 


The maximum epee nas in “Orange County is 925 feat ‘Rhode sea. 
level and the minimum altitude is 455 feet, thus giving a maximum | 
relief of 470 feet. The maximum. local. relief is 430 feet. 


The northeastern quarter of Orange County is a part of. the 
Mitchell Plain and the remainder of the county is included with- 
im the Crawford Upland, The Mitchell Plain area is a karst 
region composed of sinkhole depressions and knob-to-ridge-like 
divides, The local relief is not great and wheré ‘incipient | 
sinkholes are developing, as in northeastern Orange County, the. 
ace is almost flat. Dr. C. A. Malott writes, , 


“the Mitchell Plain is best developed and has its 
widest extension in the area between Salem and Orangeville 
in Washington and Orange Counties. Lost River is .within 
this area. The upper part of Lost River flows over the 
inclined plain with little entrenchment, and is perched 

rather high above its potential local baselevel. -In the 
vicinity southeast of Orleans the present ‘stream Nibernrears 
downward through the limestone at an elévation of 625 feet 
and comes out as a much enlarged stream some eight miles | 
distant to the west, near iianeoy ses et an elevation of | 
490 feet." Na: GIONS ort: | 


Three-fourths of Orange “County is: tel udad within: the 
‘Crawford Upland physiographic unit. This unit is’ characterized 
by the great variety of topographic forms and diversity of re- 
lief, which are explained by the erosion of. alternating series 
of hard and soft rocks, The Ohio River is the major stream to- 
ward which the other streams are cutting. The Ohio is close 
by and “topographic. GI ha has ahaa developed. 


‘Drainage. -- Much of the. drainage of “the north. and eastern 
parts of Orange County is subterranean. Almost all of the 
drainage belongs to the Lost River system, which is a part of 
the East Fork-+of White Kiver drainage. Lost River enters the 
county from the east and flows, partly atleast, as a surface 
‘Stream fot a distance of about six miles, .It then sinks to an 
underground channel. to continiie: as 6 subterranean stream for a 
distance of seven or more milés, in: a. straight line. The under- 
ig@eound stream reccives contributions from a large number of 
streams which flow for short distances on the surface to ulti- 
mately sink through cavernous openings to underground channels. 


| 
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Lost River rises to the surface some six or s6ven miles from 
the western border of the county and flows in a westerly directioi 
to enter hite River in southern Martin County. French Lick CPréc) 
Tick Creek and Stempers Creek aré southern branches of Lost River 
A small branch of Blue River drains the extreme southeastern part 
of tho county. The southern vart:is- crossed by the Patoka River 
which has many small branches collecting surface waters in southe 
Orange County. . ae 


GEOLOGY 0. | | 


ead 


The unconsolidated devosits of Orange County do not enter 
snto the consideration of ground water supplies, as the deposits | 
are not of great extent. The only bottem soils to be considered | 
are along Lost River, small arcas in the meander curves, extend-— 
ing from Orangeville west to the county linc. The Patoka River — 
has a very. narrow valley.through the county but widens rapidly 


F 


farther west. ma a saialercs ts Sel 


| fhe. bedrock formations of orange County, consist of strate of 
Mississippian and Ponnsylvatiian: ages: Tho Mississippian. rocks y 
outcrop in the castern, and’ contral portions of the county. “The 
ponnsylvanian rocks outcrop in tne westcrn cdges of the county 


and occupy irregular, patches of over 25 square miles on the tops 
of the higher ridges. > oN . Ovi ; SS Ue 


Tho St. Louis and Ste. Genevieve limestone formations of the 
Mississippian.system are’ the surface rocks in the northeastern 
and castern portions of Orangs County, The Karst.features which 
are so wonderfully developed occur: in these limestones. The | 
underground. disappearance of Lost.-River 4s rclated to the genera: 
karst feature development. Lost River. flows for some. seven mile: 
measured in a straight line, underground .. The-actunl-course as — 
outlined by the dry-bed channel is 21 miles. (For a more comple’ 
discussion of. special features of Lost. River, seo Dr. Ge. ae ) 
Malottts paper "Lost Rivor at Wesley Chapel Gulf, -Orange County, | 
Tndiana.” in the Proceedings of the Indiana Academy of Sereneme | 
for 1931 (1932), vol. 41, (pages 285-316). q | 


The Chester formations CURGrOD. Git the western portion of 
Orange County and are overlain .in sevoral limited areas by the | 
Pennsylvanian rocks. : 3 ; ! 


th eee) ite oe ft 
Goneralized Geologic Section for Orange County 


Quatcrnary: re sete, | 
Recent, -- residual end alluvial materials, sos 2i Je 
Pennsylvanian: ; ; 


Pottsville, er. #8 . .e: ¢ ° ° e-e e eo -e Saedle” oe ° ow i 100! + 
Mississippian: fa ae fo at me : 7 | 
Chester, bce: eee Oe Se Re Ca e . .@ rs fi Z ee. @ 2 ° 3 310! 
STC» Genovicve, ; “=, BN NE | SM MGT Te eR + if 110! ) 
be LOU) Poe tReet eae Cte re 


Salem, -- (Docs not outcrop) 
Harrodsburg,-- (Docs not Outer an) | 

Borden group, -- (Does not qubGreny .2- 
Rockford limcstone, =- (Docs not outcrop) — 
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Sources of Water Supoly 

Surface water supplies in Orange County may be obtained froin 
springs and streams. Water may be obteined by impounding. of 
surface waters in streams and on watersheds. In crossing, the 
sorthern part of Orange County, one can sec many solution sinks 
which have been filled with sediments so that the bottom outlet 
's clogged, thus permitting the sink to serve as a’ pond or small 
seservoir. These serve for the purpose of watering stocky and 
jould..not be depended upon for large supplies. Lt migsnt “be 
jointed out in this connection shat city reservoirs constructed 
n the limestone area are not impervious and experience has 
yroved that they are likely to leak. The city of Bloomington 
1ad considerable experience with a reservoir constructed under 
similar..geological conditions. | 

The.springs of: Orange County are. interesting.’ Lost River 
sinks and rises as an immense spring near Orangeville. The rise 
xf Stampers Creek is another spring. These are springs of a 
special type. 


At French Lick and West Beden are found the famous Mineral 
Springs, which have made this region famous as the Carlsbad of 
\merica. The springs issue from joints in the bedrock limestone, 
which are believed to be Paoli in age. It is known that the 
sontact between the Chester formations and the Pennsylvanian 
Formations is found at a higher level. One cannot say definitely 
that the mineral waters come from any certain formation, however, 
it is believed that they come from the St, Louis and Ste. 
tenevieve limestones. The chemical analyses of the waters show 
a, high content of magnesium chloride and sodium sulphate. The 
two above mentioned Mississippian formations contain magnesium 
and pyrite from which a proper combination could be derived to 
tive the mineral constituents which are found in the waters. 


Water Supplies of Towns in Orange County 


French Lick. -- (population 2,462) The French Lick town 
vater supply 18 furnished from Lost River, by a privately owned 
company. 


West Baden. -~ (population 1,174) The town of West Baden 
is supplied water from Lost River by a privately owned company. 


| Orleans. -- (population 1,422) Orleans is supplied with 
water by the Interstate Public Service Company, a private cor- 
ooration. The water is obtained from two wells. The depth to 
Water level is given as 18 feet. The wells are shallow and the 
3t. Louis limestone is the aquifer. Water running into caverns 
can be heard from the surface, so it is believed that subterranean 
drainage is in process of devclopment here near the level of the 
water=-table. 


Paoli. -- (population 2,016) Paoli secures a water supply 
from Lick Creek. The town owns the city supply. 


Townshi 
ection 
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GENERAL FRATURES 
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area 3935 scuare miles | Population 11,351 (Census of 1930) 


Ae Owen .County is located in west-central Indiana, the fifth 
county north of the Ohio River and the third county east of the 
Tllinois-Indiana State line. Spencer is the county scat. 


The maximum altitude of Owen County is 950 feet above sea 
level and the minimum altitude is 500 feet, thus giving 2 maximum 
relief of 450 feet. The average altitude is 700 feet above sea 
level and the maximum local relief is 300 fect. . 


: All of Owen County with the exception of 15 to-2O square 
miles in the very southeastern corner has been glaciated. The 
Tllinoian drift sheet covered the area, however,the later 
Wisconsin drift did not extend as far south as Owen County. 


The topography of the county varies from a low, flat area 
in the northeastern part, comprising about one-eighth of the 
county, to a rolling upland in the southwest, and to a region 
which is exceedingly rough, including a strip of country six to 
ten miles widc extending in a southeasterly direction across 
the entire county. : : | 


Owen County lies wholly. within the drainage basin of the 
West Fork of White River. White River crosses the southeastern 
part of the county and receives the waters of Raccoon Creek, an 
eastward branch, and of Mill, Rattlesnake and Fish Creeks, 
northern branches of White River. ? , 


Mill Creek, a branch of Eel River, flows through the northern 
part of the county and Jordan Creek and Six Mile Creek are other 
branches which flow westward into that stream and drain the 
‘northwestern part of the county. Eel River flows along the ¢x- 
'treme southwestern corner and receives the waters of Lick Creek 
which drains that part of the county. 


GEOLOGY 


Owen County is very interesting geologically. The 
Tllinoian ice’ sheet covered most of the county and left a thin 
mantle of drift. Due to the impounding of glacial waters to the 
northeast and to the subsequent escape of these waters the county 
is indebted in part for its hilly topography. Rocks belonging 
to the Mississippian and Pennsylvanian systems have been exposed 
in gorges and revines throughout the county. Rocks of Mississip- 
pian age outcrop in the castern half of the. county and rocks of 
Pennsylvanian age outcrop in the western half. These Paleozoic 
formations were eroded deeply before the deposition of the glacial 
drift, thus explaining in part the varying thiclmesses of tho 
drift sheet. 
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General Geological Section for Owen County 


pee 


Quaternary: tT eGR SE 
Recent clays, == sands siete vagelbe oo 9b a 
Pleistocene, -- clays, sands and EPAMG1S. « «6 O-100!1 
Pennsylvanian: shales and Sandstones. 6 8 2 « 9 ss 
Mississippian: shales, sandstones an’ limestones Bites: 
Devonian: shales and limestones (No outcrops) 200' 


Silurian: limestones (No outcrops)s « « « «© «© « « « « 200td 


Sources of oe. pak Ed 


as . Sees Se ee evgtleny Pie we inti! ak 
Ct a ae om) Fra ele < : ere we 


Surface waters in owen County. 1 may ‘be sete xned from springs 
and streams.. In this county are found hundreds of natural sprin 
Geologic conditions are correct for the occurrence of springs, 
Many water-bearing horizons are underlain by impervious layers o: 
strata and then crosion has carved gorges and valleys down throu 
the entire layer, thus affording excellent conditions for the 
occurrence: of natural springs. Also the rocks of Mississippian 
age, respecdatly, the Eade Iss sissippian (Chester) rocks usually: 
provide numerous spring SO? 4S ARG 3.8 x. ala 


Ground water is found in’ the Eo uA sands and. gravels- along 
the major streams suchas White River, and along. Fish and Lick : 
creeks, Theo streams in the. cnittee ake purt of the county are 
entrenched in deep, narrow. valleys and are. not* streanis: whieh hav 
formed alluvie ud. deposits along chet courses 


The: glacia al doposits vary th thic’ness and: ‘in chara eo 
Some of the deposits ard gravel and sand and’ some: consist of til 
The thickness’ ranges from Scarcély a trace in. places: to: over 250 
£305 in: some areas, the latter probably being proglacial ke 

Mention Arai ‘be made of the ‘hao dten of: Missts gippian 
strata undérlying verts of the’ county. - The ‘Limestone :Pormations 
lend themselves to the fo¥maition: of «caves and .sub-terranea ah yaa 
water conduits, and in many places “underground - ‘streams burst) 
from the hillsides as springs, or water flows from .the: mouth of: 
& CAVE, . 


The Borden series of the ifissis sippian Gutcroppeae niortlt 3 
and east of Gosport is not a good aquifer, and if deep wells 
penetrate these strata in’ other portions of. the . COu7 le difficul 
will be encountered in finding supp Lies’ 8 © water iy fee - | 


The remaining Mississippian fornations thilfow water to 
accumulate in joints and: ereviecs and provide. suitable waver . 
sorcery where oe eae such eS ee _ 


In the western’ Half ’ of. ena eouut ye in ‘thee ane e area = | 
the Pennsylvanian strata are found palcessines and: coals belongir 
to the Pottsville subdivision. Tho Mansfield sandstone, basal 
member of the Pennsylvanian ids ee ae hills and affords — 


| 
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proper conditions for springs and ground water, Coal is found 
in the lower Pennsylvanian strata of the county. 


Water Supplics of Towns in Owen County 


Spencer. -- (population 2,179) Spencer is supplicd water 
py the Wabash Valley Electric Companys The supply is obtained 
from two wells, cight inches in diameter, total depth unknown, 
put reported to be producing water from gravels. Water stands 
within 22 fect of the surface, Water is found at depths from 
25 to 90 fect in the alluvial materials of the White River 
pottoms. The riveor is about 40 fect below tho general level of 
the town and most wells find water at approximately this level. 
Mo drift at these wells is almost 100 fvet in thickness, . 


The 18th Annual Report, Part IV, of the U. S. Geological 
Survey, (page 492) describes as follows some wolls crillecd at 
Spenccor. 


"Thrcoe wells at this city have been sunk to the Niagara 
limestone for the purpose of obtaining the sulpho-saline 
water which it yields, The depth of cach of the wells is 
about 1,150 feet. A salt water is found in thc Subcarboni- 
ferous limostone at a depth of 450 fcet, which is cascd out 
in order to obtain the unmixed water from below. At onc of 
these wells a large sanitarium has been built by Dr. £, V. 
Green, and an analysis of the water appears on a subsecucnt 
pago. The capacity of the woll at the level of the surface of 
the ground is about 200 gallons per minute, as it issues from 
eee inch casing. The head is sufficient to cause it to over- 
flow from a pipe at a level 65 feet above the well mouth,or 
625 feet above tide, and it apparently will rise much highcr. 
A woll made at the court-house supplics hydrants in the city, 
which are used extensively. The third well is on the FPletchor 
farm, about one-half mile northeast of the court-housc," 


This was published in 1897. The 26th Annual Report of the 
Indiana Department of Geology and Natural Resources (page 114) 
describec these three wells and the uses to which thcy were put. 


Gosport. -- (population 722) Gosport obtains a supply of 
water from two wells drillcd into gravels along the White Rivor 
e@ttoms, Water is reported to. stand within 12 feet of the 
Surface. Artcsian wells are found near Gosport. One well 
drilled to a depth of 956 fcoet in 1895, produced a sulpho-saline 
Water for sevcral years from the Silurian limestone, The public 
Supply is owned by thc town. 
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Area 447 square miles — Population 16,561 (Census of 1950) 


‘Parke County is ‘located in west-central Indiana, the second 
county from the Illinois- Indiana State Lines | “it Ls aoe 


ee from ee eee S: in and Kentucky. 


The maximum € Ltitude of Parke County is 800 feet ay che sea 
Jevel and the minimum is 455 feet above sea level, thus giving a 
maximum relief of 345 feet. -The maxi imum local relief if 200. 
feet. : 


The county has a variety of surface features. The entire 
county was glaciated by the Illinoian glacier, however, the 
‘isconsin ice-sheet covered only the north na if of the county. 
The southernmost boundary of the Wisconsin-drift is marked by 
a terminal moraine, which extends from the. southwestern corner 
of.the county, northward along the Wabash River to the nei ighbor- 
hood of Montezuma and then swings abruntly eastward to leeve the 
county about the center of the eastern boundary Anotner 
morainal belt extends from just east of Montesuma northeastward 
to the southwestern corner of Montgomery County. The northern 
half of the county is included in the Tipton Till Plain erea. 


The southeastern querter of the county is included: in the 
Crawford Upland physiographic unit, however, the glacial drift 


obscures further tracing of the unit northward. Considereble 
relief is found in the northea stern ‘portion of Parke County along 
Sugar Creek, even though it hes been glaciated. .The southwestern 


Quarter of the county is included with the Wabesh Lowlanc, which 
is the area immediately adjacent to the Wabash River south of 
the outermost margin of the Wisconsin drift sheet. 


ndlodes to the 


Drainage. -- The dra ainage of Parke coun 
6)wrote: 


Wabash River System. In 1898 G. H. Ashley ( 
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Ashley, G. H., Parke County, in Coal Deposits of seni cs 
23rd. Annual Report, Indiana Department of Geology and Natural 


‘Parke: County abounds in large streams. The Wabash River, 
flowing along.the western border, receives in this county the 
waters of Coal Creek, Sugar Creek, and Raccoon Creek. ° The 
latter two. streams risé well ore the-east -of pau area end 
carry an abundance of water. All along ae eastern side of 
the. Wabash, the bottom lands ‘oond to have a asda cat one or 
two miles ,. “back of which rise the bluffs oon 100 to 250 
feet high. Sugar Creek appears to be flowing through a 
post- placial channel, as far’as the mouth of Rush Creek, Les 
immediate valley being usually Martowo and often hemmed in by 
cliffs of sandstone, yielding mary cellent exposures of 
the Coal Measure rocks, and pefordine some of the most 
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picturesque scenery of the State. Its principal tributaries 
from the north are Rush Creek end Stigar Mill Creeks 7 
latter valley\is:,somewhat-.of the type of. Sugar Creek; tne 
former is thought to have been possibly the pre-glacial 
channel of Sugar Creek, and its. banks show, little but g@yagiae 
deposits of sand,: clay and gravel. .From the’ south side the 
principal tributary is: Roaring.Creck, which, in the tome 
part of its course, winds through a narrow, rocky Tavita: 
Many of the smaller tributaries of Sugar Creek are, over the 
lower ~.art. of.,.their. courses, inelesed it ToCky gorces with 
perpendicular. or overhanging walls, these gorges Deing often 
from 50 to 100 feet deep and Sometimes of a less width ats 
the top than their depth, as at Turkey Hun. . 


"Raccoon Creek, and its principal tributary, “Litties 

' Raccoon Creek, occupy their preglacial channels as far as 
Rosedale, above which point they have broad bottoms and yield 
but few ex cposures. . These. broad. bottoms. from Rosedale page 
southwest into Vigo County, showing the former course of the 
stream. At present it turns northward at Rosedale and tau 
nearly parallel, though .in an, opposite direction, from thas 
Wabash River, emptying into that river, at the old mouth Grae 
Leatherwood Creek. This part of the channel is comparatively 
narrow and the side ravines yield. numerous exposures, Duta 
appears to have been a channel of some kind in preglacial 
times, judging from.the fine deposits of gravel exposed along 
its banks. The principal tributaries are Leatherwood, Rocky © 
Run, tron Creek, Little Raccoon, with its tributaries, Wiesmer 
Branch, Williams! Creek, and Sand Creek--Stronger's Branch, 
Rocky Fork, Troutman'ts Branch, and many smaller tributaries | 


"As may be judged from the roads shown on thd MAD, . the | 
surface of Parke County is much broken, especially in tie | 
eastern part, where the divides tend to become.sharp-crested 
ridges. There are, however, all over the county, small, e | 
scattered patches of the level a SO ene tac tet a of the 
Visit of tie eisacter.” ae “niga 


| 
| 
| 
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_ GEOLOGY 


The unconsolidated deposits of Parke County consist of stream 
and glacial deposits. The alluvial deposits occur along the | 
Webash River, Big Raccoon Creek, Sugar Creek, and Little Raccoon 
Creek. Glacial deposits in Parice County range from 25 to 150 
feet in thickness, The southern part of the county mantled by 
the Illinoian drift does.not have :thick deposits. The remainder 
of the county was mantled by both drift sheets, however, the | 
meny streams of such great proportions have cut away the. surface | 
deposits or at least reduced their thicknesses: Where the termina 
moraines cross-the°county the drift is en re thick. Also the drif 
is very thick in preglacial stream channels. 


i 
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The bedrock formations of Parke County consist of strata of 
he Pennsylvanian and Mississippian systems. The Mississigpian 
trate occur along Raccoon Creek, alovg Sugar Creek and in the 
ortheast corner of the county in the neighborhood of Milligan. 
‘ost of the Mississippien rocks are extosed.due to the downward 
utting action of streams, however, the northeastern corner of 
arke County is near the western margin of “the natural outcrop of 
ne Mississippian strata and glacial drift covers the bedrock. 

: ery 4 ‘ 
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General Geologic Section for Parke Comty 


yaternary : > | 
Recent, -- sands, clays and gravels. . » «+ «+ « O- 40' 
Pleistocene, -- sands, clays and gravels. » .. » 0-100! 
‘ennsylvanian: shales, coals, sandstones and limestone 0-700! 
lississippian:: limestones,-shales, siltstones. . « « « TOO'? 
Yevonian: shales, lirestones, and sandstones we, | 
OHOLOUTCTOU LG. tia se sn tO 
3ilurian: limestones (No outcrops) « « + « « « « es « > 268t 
ydovician: limestones and shales (No outcrops). « . - A32'- 
dovician: limestones (Trenton) (No. outcrops) . ..« . ete 


Sources of Water Supply in Parke Cotmty 


Surfacé water supplies may be obtained in Parke County from 
springs and streams. Waters may be impounded on water-sheds along 
-he courses of the streams. Springs are especially numerous 
shroughout the couwity due to the deep trenching of the drift and 
ipper bedrock formations by the streams. 


The ground waters of Parke County occur in the Recent, 
leistocene, Pennsylvanian, Mississippian, Devonian, Silurian, and 
rdovician strata. The wells drilled into the deeper strata show 
shat waters from the Devonian and older strata are unfit for use. 
3lue lick water was found in Devonian strata in a well drilled 
in Reserve Township, Sec. 16, Twp. 16N, Range 8 West, 5 miles 
vest of Bloomingdale on the Evans farm. The following is the 
log of this particular well: 


I gg ee ws we oe Tie Water enough for. drilling. 
Reg fee ed we ew TO Water enough for drilling. 
ME LG og 6 as te ha, 6s fee oh a OO! Se Ee 
Meme Limestone. «o.-« « « .» « ogol Water 

a ike ai Netide ay terim a” og TOU" Watere--12 bailers per hour. 


er Hoh te tho op veitien new! 

BID LO en 6 2 ie fee ee eel fo! 

Ei ge ve a wiyerce 4 GOO! Water, S bailers per hour. 
MELD hy 8a arcs be oe 0 te 89! More water 
es ee ce bende spe O00! 

Shale. e é e e e ° e e e e e e. 930! 

MONO StONG « « « « « « « «6 960! 
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Shalee Ba se, es Oe Oe AT Or MN RE ner oe 1035¢t : 

Blatk shales «eco 8 a hk hoe eeCes tomes ieee 

Limestone « + ee ee RE eee Ges Blue lick water (Devonian) 
TAMES CONG ec ec «8 ee 8 Ne | Dea ey | Vater 

Brown sandstones «es @ Levu 

White, limestones 2 ss 6 © + =, ov otwo Water 

Hard lime: and. sandstone. ,. «>. 1408! Water 

Niagaran limestone . 2 « + » ¢ 1910! 


eurface elevation of this well is about 600 fect, Later jae: 
well was Grilled to 2,300 feet, without finding oil or gas and 
then the well was plugged. ‘We do not have the detailed log below 
1,010 feet. 


Water Supplies of Towns in Parke County 


Rockville. ~-- (population 1,852) Rockville secures a supply 
of water from three wells drilled into the gravels. ‘Water level 
is reported to be 28 feet. The wells were drilled in 1908, 3a 
and 1922 and other wells in the community secure water at depths 
ranging from 25 to 28 feet. The town owns its water workes 


Montezuma. -- (population 1,292) Nontezuma owns its waver 
supply obtained from two wells, ‘ater is reported at 40 feeu, 
occurring in gravels. The two city wells are eight and twelve 
snches in Giameter and were drilled in 1925 and 1926, Montezuma 
38 on the east bank of “labash River so it is lixely that the ; 
Wabash River gravels are the source of water supoly, which 
assures the city of an abundance of good water. 


One deep artesian sulphur-water well is of interest in 
Montezuma. The well was sunk in 1889 in search of gas to a depth 
of 1685 feet. Records show that at 298 feet, salt water occurred 
also salt water was penetrated at 450 feet. Each occurrence of 
salt water had sufficient head to rise to the surface. At le20 
feet, in a limestone immediately below the Devonian shales, (Hee | 
present flow of mineral water was developed. 


The following towns do not have public water supply systems. 


Bloomingdale. -- (population 412) 
Judson..-- (population 111) 
Rosedale. -- (population 657) 
Marshall. -- (population 2935) 


ee 
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GENENAL FEL TURES 
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Area 384 square miles Population 16,625 (Census of 1930) 


PP Oriy- County is located in the central portion of extreme 
southern A ead on the Ohio River. 


The maximum altitude in perry. County is 825 feet. above 
~ sea level and the minimum altitude is 548 feet above sea level, 
thus. giving a maximum relief of 477 feet. The maxinun local 

relief is 525 feet. 


lt 18 iweluded” ‘within-the Crawford Upland area of the 
State. Dr. Malott (137) writes, Woe 
- OS) Malott, | C. A. Handbook of Indiana Geology, "1922, p. 101. 


pa ne Se ae ee ee 


ae chutes has the distinction: of “being ‘the rough- 
est courity in Indiana. Its condition is due both to. its diver- 
jy) sity ofrdcks, the most massive of which serve as ineffestive 
cap rocks, “put make excellent bluff. formers; and to its near- 
ness to the deep -gorge of the Ohio River, which with the simi 
larly deep-set Anderson Creek on the west nearly surrounds the 
county, making the area a huge south-extending spur of upland 
ina highly ee eaecpor SEL Er The hem level Tand. is found 

in ene valleyss" Matinee Un 209 ie gah eer: 


,* 


Drainage, ~="This duis: Lies within the. drainage system of 

the Ohio. River which- forms -its. southern »bqundary. The main 
tributary ofthe Ohio: which. enters ,.the ,county is Anderson 
River which-forms -a -vortion .of -the western boundary of the 
county. .. Hurricene: Fork -is. a. northern branch of Anderson 

River which ‘drains: the--porthwestern.part..of the county. Middle 
Fork and Brush’ Fork -are branches of, Anderson River that assist 
in the drainuge of the-western.part,of.the county. Oil Creek 
is a tributary ofthe Qhio-which drains. the northeastern part 
of the countys ~Poisen Creek drains, the. southeastern part of 
the county" eo FOrRS the Oh10 «.. eo PEN . 


- 


eat Sai ae fd ‘branch, SEL eCLS Deer Creek, drain the 
southern part: eae the county. .and. the. former enters - the Ohio 
River. eg ah ak OU te ted al Seong oats oe cae oe ae a 


: 


ome 2 os) GEOLOGY. .,. 
‘Fhe-untonsdolidated: deposits of Perry County consist of 
alluviad deposits’ along’ the Ohio River and Anderson River. At 
most points’ along’ Perry Countyts: sow-thern boundary the Ohio 
River flocedplain is’ on ~the-Kentucky side of the-river. In 
the big ox=bowW ‘to* thes north: of Tobinsport, the valley flat 
is on the Indiana’ side.**- The. adrst -and second bottoms are 
sources. of ‘Water supply, however, are not. used to any great 
extent. Thé first bottoms are ‘sub joct to inundation during 
high stages of the. Ohio River, and the second Rew vome repre- 
sent a river terraté, “=: ; 


Perry County is located’ within the driftiess area of 
the State. The mantle of soil. and surface rock is entipely 
restdual,: In: the: valleys deposition py: streams is et 
‘for -the flat areas... The county is maturely disse scétede 


The bedrock formations of Perry County consist of strata 
o the Mississippien and Pentisyivanian systems. ‘Phe Mississipp- 
an rocks are found chiefly in the eastern half of the county 
ie the Pennsylvanian outliers le uve found. 5h high-divides in the 
.oastérn portion of the: county: ‘and. soind Mississippian iniliers | 
oceur at lower clevations stra tigrapnically in the western ‘pert 
of ‘the county. The general. dip of the POSKS * is westward. 


“Generel Gcologic Section for ONS Counby 


es s ar Ts Po fag ees INS Bi 0 feat ee = Si al Mera A etree en ee : 4. Seer ee aw wh 4 ae 
Quatcrnary: princeton Jains naeaengaa 
aN 2 ate » Frees Bite ts Mons abe Pp nis hep eal 

sé : 25 ae ? : suas . aA = pens Cte Go a ro . Eo Me ewe ew pee MA oe sRe* of, (eng Pe rae 


- Recént,-- clay, 


nds and gravels . 0. 64+ + « U=emme 
Pleistocene, -- eae 


sands and gravels - eo: 0s. On 
“Pennsylva nian: sandstones, clays, shales’ "nd fost ae 0-500! 
Missis sippian: limestonss, Se THs totes and shalés oe BO0m146¢ 
Devonian: shales end limestones (Prom well logs) 1° 3". aa 

Silurian: limestones Chrom Well Tors) Vs , i os <a Auer 
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e 


Record of Deep Well at Cannelton, Troy. Township 


* 


Sand eee © 10. © ©: .6 © @ .¢ (8 @. © 50- @- 1088 “ant ‘ 
She Le Be FO SR AO WE Pe Mins Bey M4, ea) BO EE ee eloe fi ic | 
White Sand Sores. COO AO: GO OC yhO OL ee a7 8). Si ‘Tae 
Shale ene @..0@ © 8 .6 e 50. BOn OO Re BO sm ‘co | 
Lame STONG. or cp ese ee Se ee ee oe 


She ic Ge eat ee cee Su 


sa oo a 
Hard White Limestone. «+ «.s..0 .¢ .0-.«. eJoU. | |) 
Shale ee - Oe CC 8 RO SC. Oe ee ee ‘} Ye 2 o46t hae he 
Limestone = Cee pee ee 2" 
EES. So oo ee sty chee ee ee, a © 


Shale ee 6 A te oll ty Ee ee AO ee ee DEES 
Sandstone ss a © © =: seine Gels = «ee 
Shale =< aa coh as A Sef © . °® ae @ee@ 6. @. < soe 
Black Limestone «1 «8 6.6% 6 4 = 9 oe 
G@haySnglde.s a; Aus sat ees 8 ee 
White hime - ete ie ~~ ee . e® «2 @ « ¢..e 4458 
Grey SnoLG oe: oe) we ewe ee el ome 
VW ito shale, alt WatoPe es oe ee 
Oa LO 62 ec ec mc ws Sees io a ile aioe ms <a ale 
White limestone,.223% meee ate tes « spe 
White limestone o:¢«. ey COE LOg N08 ay ee 
Limestone, salt water. . @ 22% 3o 22 ore rieae 
LInestone: oo a « «ts aS. 6 ee ee ee 
| Dark sandy shale. gre e@ Me gang oe. @. vive wad = 


Dark, brown Timestone “2s. So ae%. «ae eae 

Limestone ‘ - e. 6: @ Had xe 6. ° Te Fae Pa ‘a. te LE a) 

Shale. “e, 0:0. 6s). ae cek eo pee ee 

Limestone, oe a ee” Ce ee ee tee se 
"Ss Dies One Fe 


The followinp are analyses ef samples of river water 
and well water, Tell City, Indiana, ... | 


3o99 
(Grains per U. S. Gallon) 


River Water Well Water 

Temporary hardnoss (CaC03) 2.8 14.1 
Permanent - a Bed Jes” 
Total Dissolved Solids Geo £528 
Suspended Matter Sse el 
Calcium Bicarbonate aeo 10.9 
Magnesium Bicarbonate (MgC03) nil 3ek 
Calcium Sulphate (CaS64) Jac nil 
Magnesium " (MgSO4) 3.6 4.2 
Sodium Sulphate (NaoS0z) ra 1 26 
Calcium Chloride (‘CaClo) nil nil 
Magnesium Chloride (MgCl1o) nil nil 
Sodium Chloride (Nac1) os a 
Tron and Alumina (R202) oe trace 
Silica (S109) —“ 2a 


Surface water supplies may be obtained from springs and 
Seroams in Perry County. Water for stock supply is frequently 
impounded on the watersheds and along stream courses. The 
Chester formations of Upper Mississippian age which outcrop 
So abundantly in eastern Perry County ars excellent spring 
horizons. The Chester formations have been deeply croded by 
many streams which gives the proper setting for natural 
Soerings. The Beech Creek limcstone, a subdivision of the 
Mhester is perhaps the most noted spring horizon in Indiana. 
Many individual and private supplies of water, also town 
Supplies are taken from springs issuing from the Beech Creek 
Limestone. 


Water Supplics of Towns in Perry County 


Cannelton. -- (population 2.265) Cannelton obtains a 
Water-supply from 2 wells which are drilled into sand and gravels. 
(Wenneiton is located on the banks of the Ohio River and wells in 
thet community get water at a depth of 40 fect. The water 
works is owned by the city. 


Toll City.-- (population 4,873) The city of Tell City 
is supplied water by a privately owned water works. Three wells 
reported to prodeco from limestone are the source of the water. 
tne water level is at 40 feet, 
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GENERAL FEATURES 


eee 


Area 538 aquare miles. 3 Population 16,361 (Census of 1930) 


Pike County is located in the southwestern part of the 
State. It is tho sccond county cast of the Wabash River and the 
Statc of Illinois. It is tho sccond county north of the Ohio 
or and the State of Kentucky. 


Tho maximum altitude of Pike Simieh-ns 660.fcct above 
soa lovel and the minimum altitude is 395 fect abéve sca level, 
thus giving a maximum rolicf of 265. Tho maximum local relicf 
is 180 fcct. 


Pike County occupics an interesting position with respect 
to tho deployment and distribution of the Illinoian glaciation. 
The boundary of the Illinoian glacier extends from northcastern 
Pike County in a southwcstorwardly direction to leave the county 
in about the geographic position of the present cxit of the 
Patoka Rivor.. North and west.of this. line tho ontire surface 
Shows the results.of tho glaciation... The topography is fairly 
level to rolling. Along the northcastcrn part of the glacial 
boundary in this county, cxisted.an old.lake formed by thc pond- 
ing influencoc of the ice and its load. This. arca:-known now as 
Lake Patoka cxtcondcd east and southeast--into Dubois county, with 
considcrablc areas in tho latter county inundated. Also it is 
pelicved that a stream flowcd across central Pike County from cast 
to west, perhaps discharging from Lake Patoka. This old Lake Pa- 
toka country is a lake plain and occupics about twonty square 
miles in Pike County. Tho. southern part of the county becomes 
very hilly and is typically non-glaciated with rosidual soil in 
restrictod arca, howcver,.locss covers a large portion of the 
county from 5 to 10 fcot in dopth. Physiographically the county 
is included in the Wabash Lowland area, 


Drainage.-~ Tho surface watcors of Pike County flow in part 
to the Ohio River and in part to tho Wabash Rivor. The larger 
part of the drsinage is controlled by thc Wabash through its 
branches, White River and Patoka River. White River forms tho 
northwestern boundary of the county and has three short tributar- 
ics; Harbins Creek, Congors Creck and Pride Creck. Tho East Fork 
of Whitc Rivcr formsthc boundary of Piko County from the north- 
Castcrn corncr to adout the center of the county, which is tho 
junction with the West Fork of Whito River. Tho East Fork of 
White River has onc tributary hnown as Mill Creek. The contral 
part of the county is crosscd from cast to west by the Patolta 
River. Flat Crock, a branch of tho Patoka drains the castorn . 
part of thc county. South Patoka and its branches, Weller Creok, 
Honey Creck, Rouge Crock and Log Creck drain tho southwestern 
portion of the county. Cup Crock, a branch of the Patoka, drains 
the southeastern portion. 
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GEOLOGY 


The unconsolidated deposits *of-Pike County consists of 
glacial debris, loess, floodep'ain deposits, residual soil, and 
lacustrine deposits. Westi.of. Petersburg to the county line are 
found deposits of glacial till, éxposed: ain.part and also in part 
covered with loess. Small areas. of terrace deposits are found a] 


“White River, west of een taed also limited areasof dune sand, 


Residual soil is found. in the southeastern part of the county in 

the “hilly rset and. is ‘derived from Pennsylvanian 

formations, «The-West Fork of White River, White River and the 

Patoka River have alluvial soils in the valley-flats. The Patok: 

is a very sluggish stream with wide. bottoms and .poor natural 

drainage. The lake deposits are found in the BI Rae nee = os. 

ha aie where. the old ohare ae lake existed. 
The bedrock foymations a 

Pike County consist.-or strata of penngylvanian ZC. 


Generalized Geologic Section for Pike County 


, Quaternary: 


Recent, ee . « ° ° * "e @itisow &. 6: Tee ge Oe O-2ot 
Pleistocene, am Tern @ me" o o * @ e e e e e 'e e' 6 0-50! 
Pennsylvanian: ~ eee eee ee ee eee ee eer 900! 
Post-Allegheny, ~ - 3 Yt RivOS | fee 
Allegheny, = . of ond. Foe 


Sources of Water Supply. 


édreadé water supplies may be obtained in Pike County 
from springs and streams, Surface water may be collected and 
_ impounded on’ water-8Sheds and in the stream courses, - ‘Imperme- 
able clays are baci ipis available for the building of. reser 
voirs. - : 


Ground waters are obtained from a number of geological 
formationsin Pike County. Water occurs in the glacial deposits | 
in the northwestern part of the county and also in the flood-= 
plain deposits along the rivers. There Ms littic difficulty in 
securing water when the surface deposits of drift range from 20 
to 60 feet in thickness. Also the contact between the arift anc 
— bedrock is usually an" sh epee waler¢ ‘hebmiog horizone 

~- potable: water S91 Les are: found in nae bedrock, stita um 
of Pike County in. the Pennsylvanian formations, which are out 
cropping or near the’ surface. ‘Deeper horizons of Mississippian, 
Devonian and. older strata ere likely.to be mineralized so that 
the waters will be unfit for use. Mineral water is often asso- 
ciated with certain coal horizons, however, in Pike County some 
OOF the.coa1, strata: bear ‘potable water. 


Pheguavit1ae the upper. pédsr of the Pennsylvanian are shaly. 
and do not contain ground: water. Individuals cannot offord to 
drill deeper wells and chance obtaining potable waters. Other 
Supplies from reservoirs or streams, ee cisterns must by utile 


ized, 


' 
'. 
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Water Supplies of Towns in Pike County 


Spurgeon. -- (pooulation 375) The town of Spurgeon has 
no public water supply. 


, Winslow. -- (population 1175) Winslow owns its water 
system. The supply is obtained from the Patoka River, 


Petersburg. -- (population 2.609) The city of Peters- 
burg secures a water-supply from White River. The city owns 
the water works. | 
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POOR IDE Best ON Trey. 


en ee gr ee ae eee 


Tr aR iar eR eel 


GENERDE: PEAT ee 


ea 415 square miles Population 22,821 (Census of 1930) 


Porter Countv is located in the northwestern corner of the 
ate, adjacent to Lake Michigan, and is the second county east 
the Tllinois-Indiana line. | Se. 


The maximum elevation of Porter County is 860 feet above 
a level and the minimum clevation is 581 feet above..sea level, 
us giving a maximum relief of 249 feet. ne maximuni local 


mer is 190 feet. as 


Porter County has three main shicahabranhic divisions; (1) 
é plain of glacial Lake Chicago or the Calumet Lacustrine. 
ain, (2) the Valparaiso Morainic system and associated till 
ains, and (3) the outwash plain a and lake plain of the Kanka- 
tS) Basin or perhaps better mown as the Kankakee lacustrine 
ction. SAS: : - Sa 


ne eatinet Badasirens Plain :adjoins Lake. Michigan. It is 

out -2.miles wide at the eastern boundary of the county, and 
Bites wide wheré it~erosses the western boundary of Porter 
unty. Low sand ridges parallel: Lake. Mithtgan-and are remnants 
old beach lines which mark the successive stages of they. ~ 
Sappearancé of giacial Lake Chicago. The dune belt which 
tends northeastward from Gery, Indiana in. Lake County, through 
rter County and into LaPorte County as far as Michigar City;- 
the most prominent topographic feature. Mt. Tom north of 
esterton in Porter County rises 190 feet above the surface of 
ke ee ae 


The: Valparaiso morainic system traverses the Bee ina 
rtheast and. southwest diréction. It has a width of about 10 
les onthe eastern county line and at the western margin of 
@ county deploys into three prongs, with a total width of 
proximately 15 miles.’ At the city. of Valparaiso: the. topography 
the typical knoll and sag type, hence the name to..this‘morainic 
lt. This Valparaiso moraine is "the divide between the St, 
wrence and we: Mis hare os drainage systems in northwestern 
diana, 


"The topography of the Volparaiso Moraine and associated 
ound moraine is extremely varied. Much of it is fairly level 
gently undulating. A comparatively rough belt extends in a 
neral southwesterly direction from Burdick through Yoodville 

nection and south of Sedley. It is most rugged southwest of 
odville Junction, where ‘the hill slopes are often quite steep 
@ gullicd., This pelt is marked by a general rise of over 100 
6t from the low lsnd north of it:to the higher land. to tho 
; a Init are the headwaters of seins small streams flowing 


| 


4.04 


northward, There are some extensions of this broken belt into 
the higher and more nearly level land notably along the Balti-= 
more & Ohio Railroad souphgay> of Woodville Junction, and along 
the Salt Creek Valley. 


Barrett and Bushnell, Soil Survey of Porter County Indiana, 


U. S. Dept. of Agriculture, 1918. " 


The Kankakee Lacustine Section is very flat throughout. ‘The 
general elevation of the flatter lands in the south end of Porter 
County is about 652 to 700 feet above sea lovel. The elevation 
of the Valparaiso Moraine is more than 800 feet in the higher 
part north and northeast of Valparaiso. At the summit in 
Sectiom ad, -Twp. 66, KR. oy, the elovation is 888 feet. Lake 
Michigan is about 95895 feet above...seca,.level. 


Mallott calls attention to the southeastern margin of the 
Valparaiso moraine as follows 


1 
Malott, C. A., Part II, Handbook of. Indiana Geology, “fama 


pe LLG. ' 


"Planking the outer margin of the Valparaiso moraine 
in middle eastern Porter County, and extending northeast 
through LaPort County into Michigan, is a great outwash apron 
which has an -altitude of "775:'to 800 feet-iat .the mangle 
the moraine, "It slopes southeast for.8.or »10-milesnegegee 
edge of the Kankakee marsh where it has an elevation of about 
700 feet. This outwash apron constitutes an extensive gravel 
plain made by the drainage from the ice during: the deposiviag 
of the Kalamazoo moraine. In’places it is pitted. .ihe @ 
drainage from the Valparaiso moraine passed through the broad 
valleys of Crooked and Mill Creeks chiefly. These valleys are 
somewhat trenched below the gravel plain.” 7 


The southeastern portion of Porter County is made Up Gf aa 
Kankakee “.custrine Section which’ is very;flat throughout. 2ate 
area was naturally poorly drained, however, has been reclaimed 
by dredged ditches. 


There is some swamp area along the Kankakee River, varying 
in width from a few rods to about two miles along the Lake- 
Porter County line. This area might be considered first bottom 
land of the Kankakee and has always been subjected to overflow 
and is permanently below the ground water table. 


Drainage. -- The divide between the Lake Michigan drainage 
and the Kankakee drainage lies south of Valparaiso a few miles. 
The Kankakes River forms the southern boundary of Porter County 
and receives the drainage from the southern part of the county, 
south of the Valparaiso morainic belt. Hog Creek and Crooked 
Creek flow southward into the Kankakee and drain the southeastern” 
part of the-county. The south-central and southwestern parts of | 
the county are drained by Sandy Hook Ditch, Wolf Creek Ditch, 
Hurl-hurt Ditch and Cobb Ditch. Coffee Creek and Salt Creek 
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are northward flowing branches of the Calumet River whicn flows 
from east to west across the nerthern end of Porter County. sand 
Greek is..a. smal] stream flowing Soe: Lake ane ae in near Waverly 
Beach. | ’ | | 

= a ate — erenocy. 


ete eee 


The unconsolidat ted. “deposits of Porter County comsist of 
glacial drift, dune sands,.old lake deposits and stream deposits 
made by existing streams. .These deposits vary in thic’mess,. 

The glacial drift ranges from 25 to 200 feet in thickness. 


The bedrock of the..county which immediately underlics the 
glacial drift is of Devonian age. Well records show that the. - 
a@drill goes fromthe drift into “black shale which is Devonian. . 

A...L ew. wells. indicate the. presence of some possible Miss issippian 
formations immediately below the drift, however, if Mississippian 
rocks are found, it is bcolicved that they. are romne ints occurring 

only in isolated patches. ee oe jd 


General Geologic Soction Tor Portor County 
Determincd from wel ae 


Quaternary: ts 
Recent, .-= clays CARA RUISE ye) ea ee a SOOO? 
Plcistoceno, ~- Clays, sands and gravels. . . el00-500' 

Devonian: shaics-- and- limestones Se EO chee pe eee: 


Silurian: aatmibayGgno 5 5’: eaten, Rt iy ite too elie a ete UUs 
Ordovician, shales and: idbwestones sw. «.« @ © « »200=000% 
Ordovician: (fronton limestones). At BR PG a te al. “a 1441 


Still lower ngeoernent are found and have been penetrated in 
ia very few wolls, however, our pres ont knowledge of the pre- 
‘Trenton rocks..is ‘quite limited. : i 


Sources of Wator Supply in Porter County 


Surface wotor: supplics. may be.obtained in Porter County 
from springs, streams, and lakes. The largest supoly of water 
lis containcd. in Lake Michigan wreck forms the northorn boundary 
of the county. +fex 


Two small lakcs, Quinn and Eliza, are located in Porter 
Pownship. Hatch Lake, Flint Lake, Spectacle Lake, Kinney Lake, 
Mand a part”of Long Lake are located in Center Township. Liberty 
‘Township contains Mill Pond, Moss Lake, Deep La Valnut Lake, 
‘Mink Lakc, Canada Lake, and. Gunder's Lake. Tore’ are two small 
lakes in Jackson Township. Lake Longden's ites, pertiy Li Porerse 
Township. These lakes are morainal in origin. 


Ground waters arc Found intthe aurficieal formations of 
‘Porter County and are containcd in some of the bedrock BF iam eg, 


aa 
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The log of the following well is taken as a representative 
well for the county. This particular well was drilled by the 
San Juan Gas & Oil Company, and is known as the Arthur Hanrahan 
No. 1 well, located 500 fect from the west line and 500 feet from 
the north line of Section 36, Township 36 North, Range 6 wost,. 
Elevation at the surface is 865 foet. 


Yellow clay SOt 

Blue shale, water LOSS 

Shale 170! 

Bluc shale, water Laat 

Sand 180! 

Shale oe 

Lime 214! 

Shale Boo! .. 

Small showing of gas 200' 

Brown shale Selt ————__-—-—— 
Hole full of sulphur water S28t a4! 
Salt water in Niagaran limestone 445't “Niagaran Silurian 
Sulphur water in Niagaran limestone 400! 

Sulphur water in Niagaran limestone 560! 

Sulphur: water in Niagaran limestone 6135! 

Sulphur water in-Niagaran- limestone. ..765' 

Brown lime 7 770! 340" 

White lime _ BeOts: 

Salt water B66 ‘ Gincirnatian 

Shale 1077! | 
Hole,iuil,at ete ie ae 1145" 346 oa 
Limestone 3 ch yp Boe ~16141. -oTrenton ee: ; , 
Trenton Ta nestnd. eri) scery ~BORot~ ee 

Sandstone GL mes ae eee 1332t 2 ‘¢. PO 


Sulphur and salt: waters at. comparatively shallow depths in | 
the Silurian and Ordovician formations preclude. the possibilisy 
of any further supplics from these and deeper horizons, 


Location Depth 
TS6N-RoW iS aie deplee cs 
S6G6 23d 80! Hard 
sec. 19 125 tue 
TSON=ROW 
Secs 7 . 80-150! " 
TSON-R6W 
SeG6, 710 70- 80! \ 
NWe abr 
TSON=-R7VW on oat 
Sec. 1 40= 60! ee 
pete 14 ig 
Nw 60. ie 
T34N=-R7W _ 
ey ae | 100! ' 


NW 


Quality Quantity: Formation Construction 


es 


Good | 


Sand and — 


: Driven 
gravel , 
Gravel . SMe 

‘ Drilled 
AE : i 
mn Driven : 
a. ; sf (i 
© Drilled 


Re 
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Typical Wells of Porter County. 

Location Depth Quality Quantity Formation Construction 
(tt LE aI aetna Forti ARNE: « |store A aces nade pp Moon inet tain 
TS4N-REV 

Becs, 16 

SE+ A5! Hard Good Gravel Drilled 

and sand 

T34N-RSVW 

Sec. 25) ‘3 

Sec. 26) 20! , 4 Sand Driven 

Sec. 27) 

Sec. 30 30- 45! : . “s Drilled 

SEZ 

TSSN-RovW 

mec. 7 

Swi 18- 20! : : Gravel Driven 
T33N-R7VI 
Sec. 8 40! a Sand i 

Sw 

Bec. 10 70! : +1 Gravel Drilled 

Water Supplies of Towns in Porter County 
Hebron. -- (population 693) The town of Hebron owns its 


water Supply, which is obteined from tubular wells. 


Valparaiso. -- (population 8,079) The city of Valparaiso 
at one time received a water supply from Flint Lake, however, 
due to a lowering of the water table and the depletion of the 
supply, this source had to be abandoned. At present the city 
has its own water works which secures a supply of water from 
two wells. The water level is 52 feet in one well and 6 feet 
down from the surface in the other well. The water~-bearing 
stratum is a very fine sand. From the location of the city on 
ithe Valparaiso Moraine and the presence of several lakes in that 
general area, it is believed that a sufficient supply of water 
should be obtained from the glacial drift. A very recent report 
OF the State Board of Health indicates that the city supply is 
now obtained from Flint Lake. The information given in this re- 
port was in response to a questionnaire answeysd some two years ago. 


Ogden Dunes. -- (population 50) The town of Ogden Dunes 
has no public water supply. 


Chesterton. -- (population 2,251) Chesterton reports a water- 
supply from a single well, 18 inches in diameter. Bedrock is 
found at 55 feet and the water-table stands at a depth of 20 feet. 
The water-bearing horizon is fine sand. Lake Michigan has an 
altitude of about 585 feet above sea-level and Chesterton is given 
as 644.6 feet above sea level. This indicates that bedrock at 
Chesterton is about the same elevation as Lake Michigan level. The 
bedrock of the county dip northward, The town supply is privatary 
owned. 7 
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Dune Acres. -- eer 12) Dine heres repo 
a concrete Walled well 8 by 10 feet which secures an 
of water from gravels. The water level is 20 feet bi 
surface. Artesian wells are reported from the Dunes 
The town of Dune Acres owns its si: workse 


Porter. -- (population 805) » The town, of Porter 
public water supply. 


Koute. == (population 805) The towm of Kouts 
public water supply. 
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OSEY COUNTY 


a= Ss 


Cece St ce rs 
ane 


GENURAL FEATURES. 


Area 402 square miles Population 17,853(Census of 1930, 


Posey County is located in the extreme southwestern corner 
of Indiana, It is bounded on’ the west by the Wabash River, 
on the north by Gibson County, and on the south by the Ohio 
River and on the east by Vanderburgh County, It is the "Pocket" 
area of southwestern Indiana, The maximum altitude in Posey 
County is 585 feet above’ sea level and the minimum altitude is 
313 feet above sea level, thus giving a maximum relief of ole 
feet. The maximum local relief is 160 feet, Les 


The location of Posey County at the confluence of two 
major streams is perhaps the controlling feature of its physio- 
graphic developmént plus the fact. that non-resistant rocks oute 
erop in the area, The flood plains of these two rivers and the 
upland areas -are the two main types of topography, however, 
the entire county is included in the Wabash Lowland area, The 
flood plains are level usually, with sloughs and low sand 
ridges breaking the monotony of the bottoms, Two or three 
terraces occur between the river course and the bluffs which 
separate the bottoms from the uplands, These terraces are 
Inown as first, second and third bottoms and are subject .to 
flooding during high waters, The terraces were formed by 
erosion and aggradation during the successive stages OT-piver 
history. ‘The rise from’ the presént river .bottoms to. the up- 
Jands is usually.gentle, however, in some places where the 
Wabash River valley is narrow,.the ascent is abrupt and bluff- 
like, The uplands of Posey County consist of low, rolling 
hills and broad valleys. 


‘Drainage. -- The Wabash River bounds Posey County on’ the 
west, Black River and its principal tributary, Cox Creek, 
drain the northern part of thé county. Their waters are dis- 
charged into the Wabash River, .Gresham Creek and Rush Creek 
are small tributaries of the Wabash in the western part of 
the county. ; 


The Ohio River bounds the county on the south, McFadden's 
‘Creek, drains a portion of. the south part of the county into 
the Ohio River, Big Creek and its branches, South Fork and 
Macadoo Creek drain the central part of the county into the 
Wabash River, 


G20L0c 


The unconsolidated deposits of Posey County are of tvo 
general types; Those alluvial deposits formed by river aggrada= 
tion and glacial deposits, The north part of the county was 
covered by the Illinoian glaciation which’is bounded on the 
south, its outermost. limit by a line extending entirely across 


- 
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the county from southwest to northeast crossing through the 
county at the village of Oliver in a north sixty degrees east 
direction, 


The bedrock formations of Posey County are composed of 
strata’of the Pennsylvanian system. ‘Of rocks, They consisi a 
shales, shaly sandstones, impure limestones and coal beds. 


Genera] Geologic Section for Posey County 


Quaternary s:’ 2° ( i; 
Recent, --sands, clays and gravels ic eo. 0 « » O= o0f 
Pleistocene, -« sands, clays and gravels’. « e O= 80! 
Pennsylvanian: sandstones, shales, limestone, coal LOOOt + 
Mississippian: ‘limestones, sandstones and shales . O78IL 
= ns Hilyteeoty 1 (Do not outcrop) 


atta sao study of sub-surface records shows that the strata in 

the southern portion of Posey County dip toward the north and 
northwest. . The Trenton formation is probably 4000 feet below 
seaslevel in the southern part of the -countye., 


. SOURCES OF WATER SUPPLY 


Surface water supplies may bé obtained from streams, 
springs and lakes*in Posey County, Two major streams, the 


Wabash and. the Ohio form two of the county's boundaries, “There 


are three lakes formed in abandoned channels of the Wabash and 
two. formed in abandoned channels of the Ohio. Yellow Pond or 
Half Moon Pond and Hoveys Lakes are Located in Point Township, 
Fish Lake or Pitchers Lake and another small lake are located 

in Black Township. 


-Artific&al: reservoirs for the collection of surface 


waters” have been’ construgted at places on the. water-sheds of | 


the higher..1ands,, 


Ground waters may be obtained in Posey County from the 
river alluvial deposits, the glacial deposits and from tie a 
surface formations, The upper bedrock of Pennsylvanian age 
usually has potable waters, however, some wells in the county 
have found salt water even in the Pennsylvanian. The waters 
from rocks. older than the Pennsylvanian system are in most 
cases mineralized and unfit for consumption. Some of the 
Chester formations of Upper Mississippian age are reported to 
earry fresh water in this County, ~"° 


Water ERIC Ee of Towns in Posey ce , 


Griffin, --- (population 208) The tow of Griffin has no 
public water system, 


Mount Vernon, == (population 5 ,035) Mount Vernon is 
supplied with water by, the Southern | Indi ana Gas & Electric 


Company, a private corporation. The | att tae is: taken’ from. the 
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Ohio Rivere 


New Harmony. --(population 1,022) New Harmony owns 
sts water works, The supply is obtained from tubular wells. 


Poseyville. -+ (population 810) The town of Poseyville 
owns its water supply, obtained from one dug welle 


Cynthiana 4 ++ (population 556) Cynthiana has a new 
dug well, however, no data were secured in regard to’ the 
source of the water, but from the location of the town, the 
glacial drift is probably the horizon, The water system is 
owned by the tovm, 
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PULASKI ¢CoOuNtr 
GENERAL Fu! J) TURES 
Area 452 square miles Population 11,195(Census of 1930) 


Pulaski County is located in northwestern Indiana, the 
third county south of Michigan and Lake Michigan, and the third 
county east of the Illinois-Indiana State line. 


The greatest elevation in the county above sea level is 
750 feet and the lowest is 660 feet, thus giving a maximum re- 
meet of 90 feet. The maximum local relief is 45 feet. The 
average altitude of the county is 700 feet above sea level. 


Pulaski County lies for the most part within the 
Tippecanoe drainage basin. Tippecanoe River enters the county 
near the northeastern corner and flows in a southwesterly di- 
rection through the county. (Indian Creek is an important 
branch of the Tippecanoe, draining the southeastern part of the 
county. Mill Creek is an eastern branch of the Tippecanoe 
which drains an area in the eastern part of the county. The 
western part of the county is drained by Big Monon Creek and 
its tributary Little Monon Creek. A small area in the north- 

‘central part of the county is dra dined by. a tributary of the 
Kankakee Rivcre 


Pulaski County is: almost entirely covered with sand ~~ 
ridges and marshese It is a portion of the Kankakee Lacustrine 
Section of the Northern Lake and Morainal Section physiographic 
unit as discussed by Dryer and Malott. The county at the close 
of the glacial epoch was covered with waters coming from a re- 
‘“Greating flacier. The extreme northeastern corner of the’ ) 
county has a small area of morainal topography. and in. the 
eastern and southern margins of the county are found areas with 
till at the surface. Most of the immediate. surface deposits 
are due to Recent weathering PRES BAS ie on Pleistocene 
lacustrine deposits. 


GEO Lo ee 


The bedrock formations of TEA. 6 Goutity consist of 

strata of Silurian and Devonian age. Underlying the glacial 
drift in the south half of the county occur rocks of Silurian 
age, while Devonian strata underlie the. glacial drift in the 
horth half of the county. With the excéption of a few outcrops 
in the southwestern part of the county, the bedrock is concealed 
by the mantle of glacial drift which attains a thickness as 
— as 200 feet in places. .-* 


A single quarry in Niagaran (Silurian) strata tis Jenown 
in Pulaski County, and this qwrry face is almost hidden by 
‘water. The quarry is located in the S.E. of. S.y,4 sec, Pe 


°T29N, R4W., two miles southeast of Francesville. “hecording 


. \ 


413 


to Cumings and Shrock the stone which is barely exposed around 
the edges of the small opening, is of Huntington ages very 
similar to that quarried.at Monon, Indiana, The rock that was 
quarried here was crushed and used locally for road ie 


in Pulaski Countyé> 


A gehen geological Sree for Pulosicl County taken 
from Logs, of: wells is as follows: - ree 


Quaternary:. 


Recent, -- Sands, clays | | : 
Pleistocene, -~ Sands, gr avols, clays : 
“ Shales: (New Albany? 


Devoniang= Limestones: 
Sends tone Chen enem 4 


Silurian: -- Tinoe tones (14. agaran) 
Ordovician: -- Limestones, ee (Richmond) 
. Limes tone (Trenton) Mohawkion 


Older roeks must, lie eB 


still. gréa ater # Btn however they nave 
not. been penetrated by the . 


rill, : 


The surface formetions of the county consist of uncon= 
solidated depos 08. OF glacia 11 origin and of lacustrine origim 
They vary in thickness from O to 300 feet, It is believed > tia 
the drift is thickor in the eastern part of the county and 
thins westward, 


ee emene o. 


SOURCES OF WATER SUPPLY 

Surface water supplies may be Ob eae hota Pulaski a 
County from springs and streams, There are two small lakes “am | 
in Harrison Township throush. which 1] Creek flows, Bruce ; 
Le-ke- Lies partly in the eastern part of Harrison Townshipe , 


Ground water supplies may be obtained from a number of 
geological sources, Abundant supplies of ground water are. 
found in the mantle rock deposits of Pulaski County in nearly 
all partsof the county, The, mantle rock is thin in oO Sigg 
area in the southwestern part of the county and supplics in 
this glaciad covering, are. Jimi ted. . a 


Neor Francesville, water has been found quite ncar. the 
surface.in the Siduria n strata. W, H, Thompson in the) 46th 4 
Annual Report of the Indiana Devartment of Geology and Natural - 
History describes an-area a few miles northwest of Francesville | 
where some men cleared away the surface~ soil to a depth of 
cight feet and found a natural spring in the Niagaran Limes tone 
This spring issued from a crevice in the rock and flowed with | 
considerable volume, . The Silurian strata . immediately beneath | 
the qgLac ial dritt or ;where - they outcrop are usually excellent 
aquifers. me ‘ ot 

North of an castewcst line extending throuch Modaryvilley, 
the Now Albany shale of the Devonin2n occurs just below the ol) 
gloct(1°. drift. The New Albany shale is a poor water-beaoreras 
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South of the east-west line through the county extend- 
ing through Medaryville occurs the sandstones and limestones of 
the Devonian below the drift, This belt snould bear good water 
where penetrated, however it is of limited areal extent. 


The water from the Trenton formation was salty and unfit 


for use. 


Water Supplies of Towns in Pulaski County. 


Winamac. -- (population 1,679). The town of Winamac 
qwns its public water supply which is obtained from tubular wells. 


Francesville. -- (popluation 712). The town of Frances- 
ville has no public water supply system, according to records 
published by the State board of Health. 


Monterey. == (population 283). Fhe town of Monterey has 
ao public water supply system. 


Medaryville. -- (population 610). Medaryville owns its 
vater works. ‘The supply is obtained from tubular wells. 


Typical Wells of Pylaski County 


socation Depth Quality Quantity Formation Construction 
[T2ON-R4W 

eec, 9 115! Hard Good Limestone Drilled 
[T29N-RSW 

pec. 7 30-40 Medium ‘ Sand Driven 
Sec. 9 20-40 tt ft ft YW 
Sec.9-1e 50 4 " ‘ " 
[2ZON-R1LW 

Sec. 8 30 _ * : Drilled 
Sec.1ll 35 it tt tt f? 
(2ZON-R4W 

Sec. 4 80 Hard : Limestone : 
[29N-R2W 

Bec. 7 50-60 Medium “ Sand Driven 
Sec, 9 125 Ai} ii t! tt 

Sec.10 20 1! i a] iy 

7SON -R4W 

Sec. 4 68-70 + si Rock Drilled--sul- 
I31N-R4W phur 
Sec .36 20 ‘ Sand Driven 
[SON-Rew 


Sec. 5 15-20 4 y bo - 
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PUTNAM COUNTY. 


GENERAL FEATURES 
Area 483 square miles Population 20,448(Census of 1930) 


Putnam County is located west of Indianapolis in’central- 
western Indiana, ‘It’ contains ali of townships 13, 14, 15 and 16 
north of ranges 3, 4, and 5 west, the northern half of township 
12 north of ranges 3, 4, and 5 west, small portions of townships 
13 and 14 north of range 2 west. 


The greatest elevation in Putnam County is 925 feet and 
the minimum is 580 feet above sea level, This gives a 
maximum relief of 345 feet, however, the maximum local relief is 
180 feet. The surface of the land in the northeastern part of 
the county is fairly level, in the northern and northwestern pore 
tions the surface is gently undulating to rolling, however, many 
preglacial valleys have been filled with drift which averages 50 
to 60 feet in thickness in this part of the county. The southern 
part of Putnam County is hilly and as.only one drift sheet covered 
this southern half, the valleys are more conspicuous and the drift 
seldom exceeds 20 to 30 feet. Bedrock is exposed at many points 
throughout the county. 


Putnam county lies for the most part fin the Eel River 
drainage basin, The northwestern corner of the county is drained 
by braches of Little Raccoon and of Big Raccoon Creeks. Big 
Walnut Creek enters near the northeastern corner of the county 
and flows in a southwesterly direction to join with Mill 
Creek and form Eel River at a point about two miles north of 
the south county boundary and about three miles from the west 
boundary, Little Walnut Creek, a branch of Big Walnut drains 
an area in the western part of the county, Mill Creek and its 
branchés drain the southeastern and southern portions of the 
county. 


GEOLOGY 
ee 


All of Putnam County was covered by the Illinoian glace 
jal drift and the north half of the county was covered by the 
Wisconsin drift. This explains in part the fact that the 
southern portion of the county is more hilly and rougher topo- 
graphically, Outcrops’ therefore are more abundant in the south- 
ern half of the county, 


The bedrock which underlie Putnam County consist of 
strata of Mississippian and Pennsylvanian age, The eastern 
three-fourths of the county is underlain by rocks of Mississ-~ 
ippian age and the western one-fourth by rock of Pennsylvanian 
age. The bedrock is concealed by glacial drift over large areas 
of the countye 
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A general geological section for the county follows: 
Guaternary: aa mee 
Recént., -- sands,and gravels ef : 
Pleistocene, => iisconsin ‘and Illinoian pincier drift 
Sandstenes, shales, coal (Brazil) 
Porneylvanidns senes coal, clay (Mansfield) 


Mississippian: Limestones,.sandstones, shalés (Cheater. 
7 limestones (St. Genevieve and Ste Louis) 
limestones (Salem, Harrodsburg) 
shales, siltstones, sandstones (Borden). 
1 ies bone’ (Rockfowd) not outcrops ) 
Devonian: (not exposed) . 
— shale (New Albany) 
limestone (Sellersburg 25 Jeffersonville 2.4. 
‘ sands tone’ (Pendleton?) . $ 


a ae, SAS wee Eas eat ent Sh ane ee 
: limes tone (Huntington, ? etc. ) 
shale 


Ordovician: (not exbbsek) 
‘Limestone,.Shales (Hitcher 
limestone, Mohawkian (Trenton) 


The bedrocks of Putnam County dip to.the ‘solthite five. 
The upper surface of the Trenton limestone in the north= 
eastern part of the county lies about. 600° feet. below. sea 
level and in the southwestern part. .of the county it. Vies 
about +1400 feet below sea levels. oe 


Sources’ “of liater ox ‘Suppry: 


| Surface water supplies - in Putnam eeunty may be obs) 
“tained from springs and streams. Waters may be impounded 
by the construction of reservoirs on the water=sheds and 
in the .courses of streams. 435 
Ground waters may be’ obtained fron a number of form- 
ations lying beneath the surface ofthe countys tn the 
northern part of the county ground waters occur in the 
glacial drift. In the southern part- the driftiis. not/so thick 
and erosion has removed much of it, thereciore the drift is not | 
as' dependable for a source of supply. In the valleys some water 
is obtained from the drift and on the ridges most of the wells | 
go to betlrock for water. There are some springs along the vette: 
but they are not an impor tant source of supply. | 


The following geological formations of — pinion 
contain water-bearing horizons: 

Recent sand and gravels: 

Plels tocene sand 8’ ant prave'tisa 
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Pennsylvanian sandstones 

Mississippian limestones and sandstones 
Devonian limestones and sandstones 
Silurian limestones } 
Ordovician limestones and sandstones. 


One well drilled in Section 28, Russeil Township found a 
strong flow of salt water at 800 feet. This was probably in 
Devonian limestones. At Reelsville, in Washington Tovnship an 
artesian well found selt water at 1240 feet with the surface 
elevation at this point being 600 feet above sea level. This 
was drilled into the Silurian limestones. It is also known that 
the Trenton and St, Peter sandstone carry salt water, so it seems 
that the deeper horizons do not give promise of potable water. 


The Mansfield sandstone, outcropping so abundantly in the 
western part of the county should be a good aquifer and locally 
springs and seeps occur along the outcrops, 


ne a a a te RE A OO SRN AED ORNS oe Sw Sn ee SS 


Greencastle. -- (population 4,613) Greencastle obtains 
water from a system owned by the Greencastle Waterworks Company 
@ private corporation. The system has been in operation for 46 . 
years. The water is obtained from perforated tile buried in 
‘the valley of Walnut Creek, north of Greencastle one mile. 
Mme string of tile extends on either side of the creek with a con- 
‘necting string oftile beneath the water-bed of the creek. These two 
parallel systems of tile extend approximately 550 and 600 feet 
meong the river banks. The tile vary from 12 to 20 inches in 
Merameter, This system furnishes filtered water so it is only 
necessary to use a small amount of chlorine in order to put ex- 
i@ellent water into the mains. The system is reported to be sup- 
Plying Greencastle with 700,000 gallons of water per 24 hours. 


Roachdalee --(population 631) Roachdale obtains a town 
supply of water from 1 well drilled into limestone at 30 feet. 
Mater stands at 15 feet in the well and tne well is reported to 
make 24,000 gallons per day. The supply is owned by the tovmn. 
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RANDOLPH COUNTY 
ENE RE Ly PEE TOR ES 
rea 447 square’ miles _ Population 24,859 (Census of 19,30) 


Randolph County is 5ga ted in eastern centre] Indiana. © Its 
astern boundsry is the Indiana-Ohio State line. It is .the sixth 
ounty south of the Indiana+Michigan State line, Winchester is 
he on Oy scat. rs : 


Ra oe County has the distinction of having the highes 
vera gc altitude of any county in the State. The maximum alti 
s 1285 feet above sea level, the minimum is 9105. The OG Ee 
aximum relief is 370 feet. Tho maximum local relief is 140 foots 


Q 


As a whole, the surface of the county is fairly level. -|¢ °° 
"~, small moraine of less than a mile in width and ranging 
etween 25 and 50 feet in height enters the Stats at Union City. 
nd follows the north bank of White River entirely ACress’she . 
ounty entering Delaware County « short distance north of ‘indsor." 
. E. Taylor (1359) continues the description xs’ Tollows: 


Taylor, A. EH. Rh Soil. Survey of Randolph Wayne Henry 

9 2 5 Pn oe 3 3 
ush, Fayette, Union and Franklin Countiss, 54th Annual. Report, 
ndiana Department of Gcology and Natural Resourcos, 1909. p. 48. 


"The topography north of this ridge is a gontly undulating 
lain sloping gradually to the south bank of* the Mississinewa 
iver, which lies 6 miles north. This plain is dotted with 
umerous small shallow basins, Bis oh aro, now Minmi black “clay 
oam arcas, but in the past wore small lakelets,” ponds, ‘and 
arshes. North of the Missis shows onc again oncountors a rathor 
ronounced morainic arca, oxtending from cast to west across the 
orth end of the county. The strongest morainic belt is located 
n the southern tier of LOWNSDLDS.» Lb nas e Drecatinerotor 6 
jles and carries knolls and ridges varying from 50 to 50 fect 
nm height. It is also the principal watershed and divide between 
hite and Whitowatcr Rivers. Martindale Creck and Green's Fork 
s mown as tho "Summit" with an altitude of 1,254.4 foet, which 
s the greatest measurod ‘in the State. Hills south of this point 
re estimated to be 50 fect. higher. Between this heavy moraine 
ad White River is another almost level plain, with the .frequent 
ceurrences of dark ‘colored arcas-{Miami btvck clay loam). occupy= 
ng dopressions in the light colored. soils. | 


“Tn the Southern, part of the county,. wicro the surface is- 
Slling, thoesc old kettle basins, occupied by the dark colorcd 
ml, hare rrare...This.is not duc to the basins nover having been 
eveloped in these portions, because the pronounced moraine would 
dadicate that many were present immediatcly nftor the recession 
F the icc; but rather to the fact that many streams and thoir 
ributaries worked thoir hoads back into this moraine, and 
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thoroughly drained at a time sufficiently prior to the present, 
that decomposition has had a chance to decompose almost all of 
the organic matter, that once collected in the ponds and marshes," 


Drainage. -~ The northern part of Randolph County lies with- 
in the Wabash drainage area. The central part of the county is 
within the White River drainage basin and the waters of the 
southern part of the county are carrizd to the Ohio River « . 


The Mississinewa River, a branch of the Wabash, flows across 
the northern pars of the county at a distance of from one to two 
miles from the northern boundary. From the south it receives 
Elknorn Creek, Bear Creek, and other. short btributariese 


The East Fork of White River flows across the central 
portion of the county from east to west and receives in that 
order the following southern branches: Sugar Creek, Hight Mile 
Creek, Sparrow Greek, Cabin Creek, Little White Creek, and Stony 
Creek. | 


~The southern part of the county is drained by tributaries 
of Whitewater River. These branches are from east to West, 
Salards Fork, Greens Fork, Martindale Creek, and the West branch 
of Whitewater River. . a 


The drift of this county is composed largely of blue till, 
though in the deep wells sand and. gravel are encountered. The 
drift ranges from a few feet to as much as 3500 feet. 


The alluvial deposits along the various.streams are local- 
ly of importance as ground water sources, especially those of 
the first bottoms. The second bottoms are also sources of 
ground water, though drain out and locally springs. are produced. — 
A few muck beds ranging in thickness from 2 inches to 2 feet 
occur in undrained depressions, on both uplands and stream bottom 


Outcrops of. bedrock occur along the Mississinewa, in the 
vicinity of Ridgeville, and on White River in the western part of 
“the county. It has been estimated that the.drift has an average 
thickness of 150 feet. Wells drilled near Winchester: showed an 
average thiclmess of 136 feet, and a range from 75 to 350 feet. 


The bedrocks which underlie the drift in this county and | 
which are aces in a few places are of Niagaran age. Cumings 
and Shrock ‘140) has described the quarries of the county as 
follows: : | 
(140)  Cumings, E. R. and Shrock, R.~R., The Geology of tne | 
Silurian Rocks of Northern Indiana, Publication No. 75, Dept. | 
of Conservation, State of Indiana, 1928, p. 171. . | 
ee 

, "The Niagaran strata of Randolph County have furnished 
materials for both lime burning and road buiiding. At the 
‘present time only two quarries are active, and they are pro= 
ducing crushed stone. Numerous abandoned quarries are found in 
the northern half of the county. One-half mile east of Ridge- 
ville a large quarry, several acres in extent and from 35 to 70 
feet deep, is furnishing thousands of tons of crushed stone and — 
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ound limestone to a local market, The upper 2O feet in the quarry 
nsist of evenly-bedded,. wvery.fossiliferous, yellow to white. layers. 
dolomite, but the lower 50 feet are massive, with few stratifica- 
on planes and grea ter hardness... This stone. as of Huntington. ageée.. 
is found along the recently oxe: ‘vated channel of the Mississi- 
wa River from Ridgeville castward to the village of Deerfield. 
the latter place a small abandoned quarry is said to be present 
Mehe NE of NEF of Secs 17, °7, 21 Nv Ret T4E,,. on the south bank 
She river. At Me acksville (Maxv filisj. Secs 20, Ts 2ONe, He to 
, occur several OuGOL OFS of the Huntington dolomite. It has been 
arried and burned for: lime along the south ee of the White, 
ver. Several yours ago a small quarry was opened in the north 
me of the river, just “north of the outcrops in the river ‘channel, 
% was never operated. South of this exposure, near the cemetery, 
one was once quarried and crushed, but the quarry is now filled 
th water and the erusher hass becn” taken’ away. The beds: in. 
ese quarries are Similar to the lower beds of ths Ridgeville” . 
arry. Two miles cast of Fairview, along the line between ‘sections 
eer. ,. SRWS, Ri le Bl; a small quarry has been opened in the 
ntington dolomite. It is Located on the’ south’ bank of the 
ssissinewa River and will’ undoubtedly fill with water when aban~ 
ned. The stone is crushed ist WEE locally for road repair." 


Many wells have pean @etiied in Randolph County during the 
velopment of the oil and gas resources, The producing horizon 
s‘the so-called Trenton limestone of Ordovician 389s Sa it. 
ter - ee accompanied the oil pedduct ion » t 4 


Generalized Geologic Section for Bend oan eeunte 


aternary: 
‘Recent, -- alluvium. . . Sm Cpov soli ule teas O- ot 
Pleistocene, -- glacial deposits - v5. davate sag woO7590! 
Durian: : ?  oeaE 
Huntington, -- EA ca COL? 7 aitinissnesd.hase «17O%nexnoged 
Liston Creek, -- limestone (not exposed) | 


Mississinewa, -- shale (not exposed) 


sources of Water Supply 


; ‘Surface waters may be obtained in Randolph County from streams. 
d springs. Surface watcr supplies may be augmented by the in- 
unding of water in streams and on thse water-shed areas. 


Ground water supplics arc available from the drift, alluvial 
ats, and from the bedrock. The contact between the drift and 
arock is a good water horizon. The upper surface of the 
ntington dolomite which underlics the county, is a good aquifer. 

is porous and when wells are drilled a’ few feet in the dolomite 
od water usually is obtained 


| ‘ells arilica ato the deeper rock formations arc. not likely 
procure: potable water supplics..° : 


Leverott (141) nas: given considerable information about wells 


* 
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CIET) Leverett, Fr ank, Tells of out ern Indiana, Water-Supply « 
Irrigation Papor No. be, Us..°S.0 Goalogi cal Survoy, 18995 Die sie 1-96 
in Randolph County as follows: 


"Along the Wie sain ows moraine, on the north border of the 
county, several wells show a depth of 90 to LOO. fect pola enters 
ing rock. ‘The drift is mainly, a blue till. 


"at Ridgeville wells penetrate 30 to 40 feet of drift. A few 
are obtained without entering rock, but the best supply is to 6 
found in the limestone. Many wells are obtained at a depth of — 
only 40 fect. 


"On the plain between the Mississinewa moraine and the Union 
City ridge wells are usually obtained at less than 40 feet, and are 
mainly through till. ae: 


"Me drift in-the vicinity of Union City.. ranges. fron 60 foet 
to fully’ 200 feet. Ordinary wells dat-Union City are obtained at a- 
depth of about 35 féet in gravel. beneath the blue ti11L. . The ae og 
works wells are estimated to yield about LG 500, 000. Sol One each | 
per day. Two Wells supply the earths eu a 


"At Winchester the. Hi wells are often inva amet at 2 icc % 
but 10 or 20 feet, and water is usually struck at 7 to 10 teehee | 
Such wells being liable to contamination, deeper ones have been ~ 
sunk, which obtain water near the top of the limestone at about. 
100 feet. 4 

"The deepest drift yet discovered in Randolph Coumenl was found 
in two wells about 14 miles west and ‘northwest from Winchester. In 
one well rock was struck at 331 feet; in the other at 334 feet. 

a upper portion of the drirt at theve wells is till, ae tne 
greater part is sand.containing water. 


“At Farmland, in the western part of EL onl the drift in. 
two gas wells.is 08 and 60 feet, mainly till. Water wells ape gue 
tained at about 25 feet. 


"At the village ‘of Parker, also in the western part of the | 
county, water wells usually are obtained at 20 to 60 feet in thin | 
gravel beds between shects of till. A boring at the grist mila 
however, extends to the rock at 97 feet, and is mainly through 
till. A gas-well boring in Parker struck rock at 80 feet. 


"At the village of Windsor, on White River, south from Parker, 
the drift is mainly sand and gravel, and a gas-well boring shows 
its depth to-be*1lOY Teetyog was eo8 


"The wells on the moraine in southern Randolph County, near 
the State. line, usually obtain water at 20 to 350 feet, occasionally 
at 50 to 60 foct, in beds of gravel, botween sheets of till." 


During the course of the present investigation inquiry con-= 
cerning the soufce of supply of 22 wells was made. Thirteen pro- 
duced water from sand and gravel, seven from limestone, and two 


| 


% 
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from both gravel and limestone... This would indicate that the 


glacial drift is still the chief source of water supply in 
Randolph County. 


ae 2 rps a et rene a ee a a a eG may 


Location De pth Quality Quantity Formation Construction. 
TOON-RL2E | 
ete 6 140! Hard Good Limestone Drilled 

2IN-RLSE 

See etn 50 1 i tt W tl 

Sec, 32 100! | ie 1 _ i " 
TELN-R14E 

Sec. 30 ; 136! Wi , tt . ii} Hi 

Sec. 35 22-80! u " Gravel and : 

Lime 

T2ZON-RL4E ‘ 

Sec. 13 65! : M4 Gravel : 

Sec. 24 20-100! . _ W . Gravel and Driven & Drill- 

; lime °- ed 

TLON-R14E ; 

Sec dick 60-90! HM 7 Gravel Drilled 

Boece 13 50-20! n . ” " 
TLON-RAiSE . 

Sec, ze) 36% tt if) ] t? 

Sece 9 ZOt. : 4 a Driven 

Sec. ey eo! ‘ t! “ it 't ft 
TLON#RL2E 

Sec, 15 | 20-40! : ‘ Sand Dug and Drillec 

Seed 2b) :- 20! ‘ for Gravel Driven 
TISN-R1SE ) 

Sec.1l1-12 30-40! ‘ “ Sand and  Drilied and Dus 

: " Gravel 

Sec. 29 80% . Drilled 
TISN-R14E 

3 40-108! ‘. Mm Sand and “s 

Gravel 

Sece 12 185-143! : : : Limestone " 

Sec, “13 100! . a Gravel al 

Sec. 34 25! n “! . Driven 

Sec. 54 20-30! m : . : 
TLON-R14E 


Sec, 35 190! ; 4 Lamestone Drilled 
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Water Supplies of Towns in Randolph County ~ 


Ridgeville. -- (population 909). The town of Ridge- 
ville owns its water suppTy system. Two wells produce water 
from the. underlying: limestoné. The water level is 9 feet below 
the surfaces; Bedrock is; reported .at 5 feet. The water is hard 
6 ahGe tae a good supply, is obta ined. Bn | 


varmbend: -- rene pie ae 853). The town.of: Harm] and 
owns its public water system. Two wells drilled intg bedrock, 
penetrated at 32 and 38 feet furnish the water. The water level 
is found at varying depths in the Sets lage from. ai to 40 feet 


below the surface. 


Parker City. =-- (population 794). The ane: pe Paves 
City owns its public water supply. One well.drilled to 152 
feet produces. the water. The dolomite was penetrated at 90 
feet. The water level in many private wells in the area is 
about 17 feet below the surface, 


EN Lynn. -=- (population 936). The town of Lynn has its 
own water su Supply. Two wells furnish the supply, total dépth 
unknown, but bedrock is reported at 134 feet. The depth to 
water. level is 58: feet. : eee i 


Union City. -- (population 3,084)... The city of ; 
Union City has a municipal water department. Five wells* | 
furnish water from the underlying limestone, and the water level 
is from 11 to 15 feet below the surface. Fe 


Winchester. -- (population 4 487). Winchester, is furn- 
ished water by the Wieagons Heat, Light & Power Co., a~private 
corporation. Kight wells produce "Prom the . lLimestone<” -Tie 
rock wells are reported to have a water level of 20 feet 
below the surface and the gravel wells stand about 10 com 
below. | 


The town of Bronson, (population 252)s Modoc, 
(population 256) 3 and Saratoga, (population 303), do not 
maintain public water systems, . lad cor Mey! 
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RLLLEY COUNTY 


A eee SER eS 


GENERAL MATURES 
-Area 448 square miles Population: 28,078(Census of 1930) 


Ripley County is located in southeastern Indiana. It is 
the second county west of the point where the Ohio Fiver first 
touches the State of Indiana. Versailles is the county seat. 


The maximum altitude of the county is 1,050 feet above 
sea level, the minimum is 550 feet, thus giving a maximum re- 
‘lief of 480 feet. The maximum local relief is 500 feet. The 
eastern half of the county is a portion of the Dearborn Upland, 
the western half is included in the Muscatatuck Regional slope. 
The underlying bedrock is largely responsible for the 
_topographic development. East of Laughery Creek the rocks are 
soft and easily .erodeds The streams of this section flow in 
steep gorges and the dréinage is to the Ohio which is not far 
distant, The eastern half of the county is much dissected. 
West.of Laughery Creek the strata are more resistant and the 
streams have “not: cut down so’rapidly, hence- the surface is 
smoother, with the.exception of the southwestern quarter where 
large streams: have cut through leaving. a. maturely dissected 
surfacee of Whit RS Ve ere 


Drainage. -- Ripley County lies partly within the Ohio 
River drainage basin and partly in the White River drainage 
_ area. The surface waters in the eastern part of the county 
are borne to the Ohio and those in the western part are 
carried to the White and ultimately reach the Wabash and 

through it to the Ohio. 3 | | 


The northeastern part of the county is drained by Pipe 
Creek, a branch of the Whitewater River, and its branches. 
Laughery Creek Flows from north to south through the central 
part of the county and receives a number of short branches 
from both east and weste The Vernon Fork of the Muscatatuck 
River crosses the northwestern part of the county and with 
its tributaries Pipe, Sugar, Brush, and Otter Creeks drains 
the western. and northwestern parts of the county; Big Graham 
Creek and Little Graham Creek are tributeries of the Graham 
--Fork of the Muscatatuck which drain the southwestern part of 
the county. — 


The bottom lands of Ripley are comparatively small in 
extent, being found only on the inner sides of the bends of 

the streams, especially the Laughery Creek. The western valley 
side is precipitous with deposits of talus on the bluff side. 
The Niagaran strata form.an escarpment west of Laughery Creek. 
‘/Laughery Creek forms the dividing line between the soft impure 
limestones and shales of Ordovician (Cincinnatian) age on the 
east, and the Niagaran formation of the Silurian on the west. 
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The Illinoian drift covers the county, varying in thickness 
from 30 feet on the north to only three to five feet on 
the south. In the eastern part of the county stream action has 
been more vigorous and has transported much of the glacial 
‘ debris away. The resistant Niagaran strata west of Laughery 
. Creek has not permitted the streams to cut down and Little oF 
the debris has been removed. This has resulted in the forma-= 
tion of swamps. Ground water is more easily obtained in the 
western part of the countye 


One small outlier of Devonian strata has been mapped in 
the southwestern part of the county, north of Little Graham 
Creek,’ ‘Itvis of little importance with respect .to ground Waver, 


Generalized Geologic Section for Ripley County 


Quaternary: 
Recent, ge Me leit et En efile Sie Gis waar @, we ere ‘, O- 15! 
Pleistocene, «-(Illinodjan drift) .«,. » 6 « « « + O= 50? 
Devonian: (Small! outlier) o8) 2.246 wobi~oeye acs 65 %,0 [on ae 
Silurtans-9¢ Yea VRa Ad! of ei (El WO el itetrorpet et pn eieare uses 200th 
Ordovician: a a 
Cincinnatian, a gs 8. Oe Se Se Se Oe Se) Ce eee 600'4 


GRGUND WATER 


The ground waters of Ripley County are of sufficient 
head in certain localities to furnish private supplies. Other 
areas must depend on reservoirs, cisterns or stream water, 
especially for public supplies. The glacial drift is of im= | 
portance, where it is sufficiently thick and in the northwestern 
part of the county furnishes water... In many areas the ,diitG 
exists only as remnants and the upper limestone formations must 
furnish the supply. The Silurian limestones carry ground water 
and unless dra ined by streams are of importance as acquiferSe 
The eastern part of the county underlain by Ordovician clays 
and limestones is not so fortunate with respect to ground water. 
Cisterns are in frequent use€e | 


Sources of Water Supply in -Ripley County Towns 


Osgood. -- (population 1,173.) The town of. Osgood. ovns 
its water system. The supply is obtained from Laughery Crecke 
Milan. -- (population 877) The town of Milan owns its 

public water supply, obtained from tubular wells, 


Batesville. -- (population 2,858) The city of Batesville — 
owns its pubhic water supply, obtained from impoundiug reservolls 


Other towns in Ripley County are Versailles (po pal ation 
525); Synman (population 355);which maintdn no public water 
supply system. 
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ENERA TL ‘FEATURES 


ps et re ge een 


Area 409 square miles a Popular ion 195412 (Census. of 1930) 


Rush County is eeneee in; southeastern penned. Indiana. 
It is the: third county west of the Indiana-Ohio State line and ” 
the fourth county north of the Indi ana-Kentucky State Tite cob 
Rushville is the county scate a me aid ee 
THe: highest elevation in the county, is lll6 feet above 
sea level, the lowest-is. 825, thus. giving a’ total maximum re-= 
lief. of 291 réeet. The merxcinitart focal -reiier—is—/5: feet...,Rush. 
County was covered by both Tllinoian and wisconsin. glaciations. 
As a’whole the surface is a gently nridula tare plain,’ broken by 
the’ valley of the Big Bihue River in the northwestern. COLNE, . 
‘the rather shallow valley of Big Flat Rock traversing rie county 
from the northeastern corner to the southwestern and some : 
glacial kames and ridges near Mays, Hamilton Station, Homes, 
and the southeastern cornere,. .. 7 


Drainage. --Rush County lies-mainly,within the drainage 
basin of the East Fork of White River. Tributaries of this 
‘stream control the drainage of the entire county except a small 
area in the. southeastern parte Big Blue River crosses the 
“northwestern part of the county. It réeteives from the north,. 
wSix Mile Creek and-from the-east, Three Mile Creek. Little 
Blue River crosses the northwest-central part “of! the -count ye. 
It receives the water from two northern: branches, Meadown 
Creek and @ibson Branche 
. Flat Rock Creek drains the larger part of the southern 
and northeastern portions of the county. It receives from 
isthe north Shankitank Creek, and from the northeast Middle Fork 
and Shawnee Creek, From the east it receives Ben Davis Creek, 
Salt Creek, and Bull Creek tributaries of the Whitewater River 
which drains a part of southéastern Rush County. Flat Rock 
Creek has two northern branches within the county, Coons Creek. 
and Deer Creeke 


GEOLOGY 


The unconsolidated deposits of Rush County consist of 
glacial drift, valley flat.alluvial materials and terrace de- 
posits, with Some outwash gravel deposits away from the morain= 
ic deposits. 


b. The terrace and flood plain areas occur along Big Flat 
“Rock, Little Flat Rock and Big Blue Hivers. Moraines of the 

| Wisconsin giacial epoch occur in the very northwestern corner 
of the county, one belt extends from the southwestern to the 
northeastern corner, and the outermost Wisconsin terminal 
moraine is barely represented in the southeastern corner, See 
PlatelIi accompanying this report for distribution of the ~ 
moraines. 
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The bedrock strata of this county are of the Silurian 
and Devonian systemse The northeastern one-half of the county 
is underlain by: Silurian ‘rocks; the southwestern one-half by 
Devonian. These boundary divisions are only approximate. In- 
liers of Silurian outcrop along Big Flat Rock and Little Flat 
Rock Creeks in the southwestern part of the county. 


A study of the logs of wells drilled in this county 
ghows that the bedrock surface is very uneven and that fre-= - 
quently wells close together penetrate the bedrock at varying 
depths. Pre-glacial erosion of the surface is perhaps the vei 
explanatione ‘a 


Generalized Geologic Section for Rush County 


Quaternary: ; i 
i Recent, -- chiefly alluvial deposits . . . . «. . « O= 50! 
Pleistocene, -= glacial deposits Wh «is ee 0 SG URE 
DOV Les. hae ack ue Cee ee oe a Le se Se ee ee O-160! 
SUlUPAGME orescence te, ee ee eee ee ee ey BPO 
Ordovician: (Not exposed) . . a Sei 


GROUND WATER 


The glacial drift.is the chief source of-ground waters 
in Rush Countye Many wells penetrate the bedrock, but most of 
the private supplies are obtained from drift, Leverett (142) has 


(148) Leverett, prank, wells of Southern Indiana, U.S, Geologi= 
cal Survey, Water Supply Paper No, ©6, 1899. De. 356 | 


given the following data on wells in Rush County: 


"In the vitinity of Raleigh, on the gravel plain in the 
north part of the county, several flowing wells have been ob-= 
tained at depths ranging from 65 to 106 feet. They have a head 
three to six feet above the surface. The water is obtained 
from gravel below a sheet of till, but the wells penetrate a 
large amount of surface gravel before entering the till, 


"Along the-moraine in the northern part of the county 
and on the plain west of it wells usually enter'sand below tilt 


at ip to 25 feet. In some cases the wells have been sunk some 
distance into sand before obtaining water. At Hamilton Station 
one well penetrates 92 feet of sand. 


"Near Carthage, in the northwestern part of the county, on 
the gravel plain along Blue River, rock is sometimes struck ae 
a depth of 50 feet, and the drifftsis mainlyogravel....At. Apia 
ton, in the western: part, wells are usually obtained ins sandaaae || 
Low till ‘at’ avdepth'of"20 to’ 50: fects : 


"At Homer the drift is mainly sand after penetrating a 
few feet of surface till, and water’ is, obtained at 20 feet.or 
less. The gas well enters rock at. 53 feet.:: | 
| 


"A gas well seven miles north of Rushville penetrates 147— J 
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Beet of drift - - mainly sand, 92 feet; blue till, 55 feet, 


"At Rushville, a gas well near the school building eene- 
trated 60 feet of drift, mainiy till. Water wells at Aush- 
ville are obtained at depths ranging from 14 to 75 feet. 
Several flowing wells have been obtained from the drift in and 
near the city along the valley of Flat Rock Creek. They are 
strongly chalybeate and also sulphurous. 


"At Glenwood, near the eastern border of the county, a 
gas well penetrates 120 feet of drift, of which the upper 60 
or 70 fect is till and the remainder sand and gravel. Wells 
are obtained in the vicinity of that village at depths of 20 
feet or less, though an occasional tubular well is sunk to the 
underlying heavy bed of sand. 


"At New Salem, in the southeastern part of the county, 
wells are obatined in sand below till at 40 or 50 feet. 


"Along the morainic ridge in the extreme southeastern part 
wells in some cases are sunk to a depth of 60 feet, mainly 
through till, 


"Along the southern border rock ledges appear in the 
bluffs of streams at 20 to 40 feet below the level of the bor- 
dering pee but wells usually obtain water without enter- 
ing the rock. 


Water Supplies of Towns in Rush County. 


Carthage. -- (population 9351). The town of Carthage has 
no public water supply. Private wells are drilled into the 
gravels which furnish the water, for citizens of the town. 


Rushville.-- (population 5,709). The city of Rushville 
owns its water supply system. Six tubular wells drilled into 
glacial drift furnish the water. The water level is about 30 
feet below the surface. 


Glenwood. -- (population 374). The town of Glenwood has no 
public water supply. 


MW 


le paar an 


Cais 
on 


o: 


* 


ay 


429 
Sa OO oe a tare 
GENERAL 1 FEATURES 

Area 190 square miles ~ * ° * * © Population 6,664 (Census of 1950) 

Scott County is situated in the southeastern vart of the 
State. It is bourdea on the north by Jackson and Jennings counties, 
peanmg sOparated from them by the..Musente tusk River; on the east by 
getterson County: co the south by Clark and Wacnington counties, 
and on the west.by Washington and Jackson counties. Scottsburg: is 


the county seet. se i 
The maximum elevation in Scott County is 1,015 feet above 
sea level, the minimum is 920 feet. The maximum. relief is 495 
feet, and the maximum local relief is 400 feet. Two physiographic 
units are represented in this county. Most of the county is a 
part of the Scottsburg Lowland, which is undérlain by the soft fen: 
resistant Devonian shale. The southwestern part of the county is 
characterized by the Knobstone hills, which have an elevation of 
fmom 200 to 400 feet above the drainage level of the county north 


and east of them, The western one- third of the. county is undere-< 
lain by Mississivpian (Borden and Rockford) strata. -—.. - SEE. 
-Dratincgs. -- The surface waters of ‘Scott County-are largely 


controlled by the East Fork of White River and its tributaries. 

The Graham Fork of the Muscatatuck River forms the boundary for the 
morthern part of the county and for a portion of the western part. 
Stuckers Fork of the Muscatatuck drains the central portion of the 
county and receives Kimberlin brench from the southeast. Ox Creek 
and its tributary, Little Ox Creek, drain the southwestern part of 
the county. Roger Run and a branch of Fourteen Mile Creek drain 
aeportion of the southeastern: part of: the county and carry waters 
to the Ohio River, through Clark County. The drainage ofthe .county 
is well developed. Each of the principal streams has a lérge number 
OP branches although many of them are short. 


GEOLOGY 


The unconsolidated deposits of Scott County consist of 
glacial drift, alluvium, and residual soils. The drift deposits 
aS a rule are thin, averaging les than 2O feet. In the north part 
of the county, however, on the borders of the Muscatatuck, there 
G@@ateleast 50 feet of drift. ies 


The bedrock strata of the county are of Devonian and Mississ~ 
ippian age. Devonian rocks oecur in the eastern two-thirds of the 
county and Mississippian strata either out-crop or underlie the 
drift in the western one-third of the county. 


Generalized Geologic Section for Scott County 
quaternary; 


Recent * a olluvium e e e e e « e e e e e e O~ cot 
Pleistocene, -- gdacial arirt (OL¢Gi1U9 a0 5%. anasto sd Peo D0! 
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Mississippian: 

borden, -- (Calcwlated by Stockdale) eae 645! ( at Austin) 

ROGET Ord, » + 6s Se =e 8 Roe Bel ee ee ee 
Devonian: | em ohh 

New Albany, =~ shales is 6 sn OS ee oo 100! 

Midd le; dDevOnian;, =<,daimestene .« « s + » »« 5) 8 8. 
Silurian: (Not exposed. Keported from well records only.) 


GROUND WATER 


om, 


Where the drift materials are sufficiently thick and are nea 
drained by streams at lower levels, ground water may be secured an 
adequate quantities. In many parts of the county the Grav eee 
thin and is not.an aquifer. Deeper wells must be drilled. Wiese 
the Devonian limestones are only a few feet from the surface as in 
the eastern. part.of the county., ground water is fairly easy te 
obtain. Most of the’ county is‘underlain by Devonian shale and 
Mississippian (Borden) rocks which are not aquifers of the first 
order. Some water may be obtained from these formations but they 
are relatively impervious. tHrequently the water from the shale anc 
siltstone is unfit for use. Leverett (143) has given the fol lowang 
information about individual wells in Scott County: 


a me ne TS A ES ES MT SN ES SS NE 


(143) Leverett, Frank. wells of Southern Indiana, U.S. Geol. Sur- 
vey, Water~ sr-Supply a and nd irrdguation | Paper NOe | 26, 1899, 9 PPe_ ict 6 
‘“"at Scottsburg, the county seat, wells are uses obtained 
at 25 to 55 feet or less. The drift is’ about 50 teeter ae 
well boring near the railway station penetrates 47 teeth we = 
CPi co “ae ae rlows’s 

1. A*Yeltowish white clay,’ nearly -pebplelésd ipo; 15! 

Be DEN Se ee, ME. Ee, este RO, O20 7 Sek. ee 

Se whe Geli OS Ay Ae ee ati arth ae . so. ee 

| . Total Vos palt, hire 

"A boring at the fair ground, a mile southeast from. Scoutel 
burg, entered rock at 40 feet. It encountered much vom in a 
blue till in its Lewer' part: 

"At Little York, neat the west line of the county, wo laae 
usually enter shale at 15 or.20'feet, and obtain water am 
depths of 25 to 46 feet. Within a mile east from Little Youre 
a “thicker drift. séts~ in and weits“are/eptainea vio entemm | 

ing the’ rock at*depths-of-25 feet or*less;?” . 
"At Vionna, a well at the canning factory enters rock at 
12° feet’ and obtains water-at° about 50-feet, | 

"At Summit, or Underwood Station, near the south line of the 

county, wells usually enter shale at about 8 feet, ang obtain w3 

“terat £2O to 50 feet. A well’at Mr.“Hoséats, one-half mile west 
of this village, 40 feet’ in-depth, enters shale’ at 2o°tcuus | 
but its water supply is rrom eravel at from-12' to 25 Tecuwes 

"At Lexington, in the east part of the county, wells entem 
limestone within a few feet of the surface and obtain water 
at depths of 20 to.350 feet. or less." 


beeen ich) oi! selsy nl onterle OA WRPIENCE E ND ehcthye! Rims Soe RAS ANRC He LG 


‘Scottsburg. .-. (population 1,702). hes town.of ‘Scottsburg 


owns its water system, The supply is obtained from dug wells. 


451 


ooo 
oe: 


SHELBY COUNTY 


GENERAL FEATURES 


Area 407 square miles, . . 4 Ponsa hion’ 26: Pe ethas of 1930) 


Shelby County is. located. southeast- of the central part or the 
EEL as. mu 15 ths fourth county west of the “ndiana-Ohio State — . 
line, and the fifth county north of the Indiena-Kentucky State 
Tings ..cohelbyvillé “is ‘the ‘county ee 


The maximum elevation of the et aay igs-. 920° -feet tmp sea 
level, the minimum elevation is 550 feet, thus giving a total 
maximum relief of 270 vey cola maximum “local Seip is 7 osteo 
to ‘the west ‘and southe, The. wisconsin glaciation \ odified the 

surface. Morainal remnents. still exist in the northwestern part 
of the county, also in the southeastern and southern portions. 
The areas of morainal ridges give a more diversificd expression. 
Gravel trains lead away from the ri LAESS They are outwash from 
the moraincse . 


Drainage. -- Shelby Cotink lies within the Big Blue River :. 
basins The Big Blue River crosses the:county from near the north- 
eastern corner to within a few miles of the southwestern cornere. 
Sugar Creek, Little Sugar Creek, and Grass Creek are tributaries. 
of: Big Blue "River, which. drain an area in the northwestern por=— 
tion of the countye Brandywine Creek is the principal branch of 
Blue River draining. the northern part of the countye Flat* Rock 

Creek, another. tributary of the Blue,. controls.-the drainage of. 
the southern part of the countye - Its principal: branches from. 
the. north are. epeLy ere gk a, pets ere ek » and Roons ee The ~ 


to. los bpbek, “oLifty ore ok, and their ‘tributarica. ve 


GEOLOGY 


The Ee deposits of Shelby County consist of gla- 
cial drift, stream alluvium, and residual soils. The drift is 
assorted with considerable sand and: gravel near the surfaces 
Various writers have called attention, to the stratified drift 
of this county which “suggests that water was present in large 
quantities during. the depositional stagess Silt or loess occurs 
in abundance in*the upper layers of the-soil. ~ The first bottoms: 
of the streams are locally of importance as sources of ground | 
watere : 


The pacino of the county are “of Siluria and Devonian agee 
The Silurian occurs along Flat Rock Creek and Deer Creek in the 
eastern part of the county, just west of St. Pauls They oute 
crop only over a small area, but dip westward under the Devonian. 
stratae The Devonian rocks either outcrop or underlie the sure 
ficial materials over the area of most of the county. Well re- 
cords and outcrops have aided in Mage ead ‘the gencral distribution 
of the stratas:;:,., 

Gonceralized d Geologic See siufachett for She Lby County 

Quatcrnhary: 

Recont, -- alluvium and pasiaukt aCe ener es = » Ow 208 

Quaternary, -- glacial soni bt, outwash: gravels . . 0-150! 


“ 


Devonian: pees iaesaro i Noh ie cr UR 
New Albany, == shale: e:s- ase be ee Sk ee 8 ee 
Middle Devonian, -- Lime stones. $< we 6 0 oe 6 Gite OUP 
Silurian: ey on ea 
(Not all exposed) . ° ° e 9 ° ° e e ° e e 2 e @ 


GROUND WATER 
————————— 


The drift and outwash plains of the county are the chief ,soupe 
of ground water, The drift of the uplands in the castern part of 
the county is composed largely of till and has a depth of 50 ft, o 
moros The wolls are usually obtained without entering rock, The 
water occurs mainly in send or gravel associated with the. tiligeey 
the western part there. appears to have .been a preglecial basin wit 
a rock surface much lower than that of the eastern portion of the 
county, This accounts for the. great thickness of drift, as much 
as 150 fect in this sections Leverett. has given information on in 
dividual wells’ (144) as follows: 

(144) Leverett, Frank, Wells of Sanches Ind diana, Wator-Supply— 
Paper Noe 26, Ue Se + Geological Survey, 1899. pp. 37-40. 

"Gas wells in the northwestern part of the county penetra te 
150 to 200-fect of drift, of which the greater part “is tille Tm 
water wells of that region are usually obtaincd at a depth of 15 
to 50 feet, but occasionally reach a depth of TOO eos oe 


"Wells on the gravel plain along: Kast White River, above ‘Shelb 
ville, have in several instances‘ rcached the bottom of the ore 
and entered Bite ata depth of 25 to 30 feet. ; bs 


"The gravel plain along Brandywine Creck, cast ana northeast 
. from Fairland, carries. about - (90 foot of gravel, beneath which. isa 
sheet of -tille . 


eth Fairland, the wells in tho ‘nbe tH part of the Figs pene-. 
trate 15 to 2p fect of. till, at.which depths they enter a water- 
_ bearing gravel. The southeast part of the village extends into 
the gravel plain, and wells there are obtained at similar depths 
without penetrating till. . aie 


“at Waldron, in the southeast part of the county , the drift is 
in places 80; Fect..in thickness,, as shown by gas borings. A water 
well in the village is ren ee oe have entered rock at. 53 feet. 
Lt,.penetrates.: ee 

Vell Dw “till es oe pects ye ie aoe a Oe 

Send and gravel... b's 6 we mee 

Gray ALLA: cu! eae ee a ae - eet 

Sand »« 6) te ge ee” a ee ere ie ee 1% 

Rock, thought:to.be sandstone 3! 

: ae Tote o: ee e e 60 568 

"At Ste Paul, “the drift varics from 15 féet or less to nearly 

L0O0 fect in depth. ‘The. following ‘depths are reported in gas-well 
borings; 17 fect, 87 feet, 16 fect, 23 feet, and surface outcropse 


"Mention ig made in the eleventh report of the State geologist 
of two wells.in this county having water of exceptionally high tem 
- perature. ‘Ohne in tho-ecast part of Shelbyville, 24 feet in depth, | 
_ is reported .to maintain a constd mt Viciabsekvae' Sh wel and summer, 

of 76 ‘dogrecs Fahrenheit. “asi : 


| 
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The other well, located four miles west of Shelbyville, is 
said to have increased in temperature after it was made, the 
water becoming too warm for drinking purposes, its tempserature 
having reached 65 degreos Fahrenhcit. A pipe was driven in 
the bottom of the well to « depth of 16 feet, or 59 fcet from 
the surface. The water was then found to have a tompcrature 
of 80 degrees, and during the winter increased to 86 degrees 
Fahrenhcit. As these wells were excavated for potabie water 
only, they have been filled, 


"Almost two-thirds of Shelby County is underlain by 
Devonian limestones which ordinarily are aquifers. The south- 
western one-third is underlain by Devonian shalc, which is 
relatively impervious and not considered a source of water. 

“Owing to tho abundance of water in the drift ond ote 
wash plains, the limestone aquifers are little used. Also 
the expense of penetrating thick sections of drift’makes these 
horizons prohibitive for individucl wells," 


Water Supplies of Towns in Shelby County. 
Shelbyville, -- (population 10,618) The city of Shelbyville 
® supplied with water from fiftcen wells. The supply is privately 
wned. Limestone is reported to be the water-bearing stratum, which 
Me struck at 75 fect. Water stands at about 15 feet in the wellse 


Morristown. -- (populetion 688) The town of Morristown owns. 
ts water supply, obtained from one tubular well, producing from 
ravel. It is 64 feet to the water level. 


St. Paul. -- (population 678; in Shelby County 195, in 
Decatur County 483) 
whe town of St. Paul has no public water system. 
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SP ES CMR COUN TY 454 


—————a a ee Sp ae eel 


GENERAL FEATURES 


Area 403 square miles Population 16, 715 (Census of 1930) 


Spencer County is located ins extreme southern Indisna. Its 
southern boundary is the Ohio River. It is the fourth county cast 
of the Indiana-Illinois State line. kackport is the county seat. 


) The maximum altitude of the county is 660 fect above sea level 
the mimimum is 338 fcet, thus giving « total maximum relicf of 522 
feot. The maximvm local relicf is 220 feet. All. of this county is 
4ncluded in the Wabash Lowland. . 


Drainage. -- The drainage of Spencer County belongs to the 
Qhio River system with the excoption of a smell area in the northern 
pert of the county which passes eventually to the Ohio through the 
Patoka River and the Wabash. 


Little Pigeon River forms a portion of the western boundary 
of the county and drains that portion through nuneérous short branches 
Its principal northern branch is Wallace Creek. Anderson River forms 
the boundary for the eastern part of Spencer County. The Ohio River 
forms the boundary for the southorn part of the county. Three smal] 
tributaries flow through the southern part of the county into the ohi 
River. These arc Crooked Crock, hast Sandy and West Sandy creeks. 

& € us ae Rie Sas 5 a 


eee 


Spencer County is within the driftless ares of the State. 
The unconsolidated materials consist of strecm deposits along the 
‘Qhio River and the lower courses of othcr streams. The wide bottoms 
along the Ohio-below Rockport aro underlain chicfly by sand which 
‘contains. an abundance’ of ground water. .These alluvial deposits are 
‘from 20 to 40 fect in depth. ~The Little. Pigeon Creck valley is 
‘approximately four miles in width. The streams in this area. usually 
‘overflow after hcavy rains or long wet periods, and the soils found 
jin the valleys are of a silty or clayey character. 


The bedrock formations of the county are Pennsylvenian in age. 
‘The Pottsville scrics outcrop in the eastern half of the county and 
ithe Allcgheny scrics in the wostcrn half. 


foncralized Geologic Section for Spenccr Count 
ics niin haa t= Tamil wet oo SESE cece 


‘Quatcrnary: 
| Recent, ee Ss. “ * 2 £2 SA ee ~ 8 CS . €©€ ©€ @ ee &§ & O-= oO! 
Pleistocene, -- (Ohio River téreices) € sr a 4 @ -0=°90! 
‘Portiory: (high Gravols) .« « «e-«+se-seeee er st eee O- 25! 
Seyi einsos 5 ke Fe Ee Ree eee ee e «500TH 
Allegheny,-- a See ee ee a a i ° ee 8 ® 4001£ 
| Pottsville, ante e o e e e e * e @ * eo @ 200ts 
‘Mississippian: (No outcrops. From well logs only) 
{Devonian: (No outcrops. From woll logs only.) 


GROUND WAGER, 5 5 


Springs, streams, and impounding reservoirs supply many 
residents of Spenecr County with water. Shallow wells are in 
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frequent use. Along the flood plains of the Ohio and other streams 
Shallow wells are casy to obtain. In the upland areas sufficiont 
supplies may be obtaincd from wells, though, in some instances the 
Pennsylvanian shales preclude the vossibility of obtaining water, 
The coal horizons in most instances bear water, though in some cages 
the water is mineralized and unfit for use. Frequently individga 
home supplicss of water aro obtained from stream graved..candeanm 
deposited in valley flats. The Mansficid sandstone is the basal 
Pottsville formation: of the county. -Tt has beoh squavraed sae 
Meinard. The Mansficld in some areas’ bears fresh water, ) Tn saan 
County the formation. apparently is cemented with silica and does 
not carry much water. Logan (145) has published .the logs.of SS im 
drilled in Spencer Sounty for oil and gas prospects.» 


(145)TLoge in, W. N. The Subsurface Strata of Indiana, Publication No. 
108, Dept. of Conservation, State of Indiana, 1931, pps 6/0- 06 ei a 


so 


A study of these. logs show that ground water occurs et many Stratigraphi 
horizons in the Pennsylvanian and Chester formations. In most cages 
the deepcr.wells bear salt waters and individuals can ill afford $o 
bear the expense of drilling and lifting water at any consid eae aa 
depth. Aquifers to be of valuc must be near the surftacG.s 


Water Supplies of Towns in Spencer County 


Rockport. -- Essoutapioae 2 ,096) The city of Rockport reesive 
an _unlimigod water supply from four wells drilled into gravel. THO - 
city is supplicd water by a private corporation. Water is reported 

at a dcpth of 40 feet. | Bis 


De -le. -- (population 770); Chrisney (population 414); - 
Grandvidw (population 588); and Gentryville (population 271) are 
other incorporated towns in Spericer County. They do not maintain 
public water systems, | 
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GENSRAL FEATURES 
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Area 305 square miles Population 10,620 (Census of 1930) 


Starke County.is located.in northwyostern Indiana, the second 
county south of Michigan and Lake Michigan, anc the third county 
east of the Illinois-Indiana State lines. 


The htgrest—eLtevation in-starke..countyis.760 feet above sea 
Peveilowhnich is ths average,altitude for.tke State of Indiana. The 
Beyest clevation.«s 659.fe6ee6b.above sea level, thus giving a 
meeamumirelief.of LOO ofeet.~.The maximia locai-.reiief is 60 feet. 


Physiographically Starke County is a portion a. tne Kankakee 
Gacustrine Section of the Northern Moraine and Lake Region of 
Worthern Indiana. The surface of the county is ictanthadtie flat 
and smooth, and characteristic of an oid laze plain. The only 
pronounced irregularities are the sand ridges of dune-like hills, 
Which are of common occurrence and a weak morainic belt in the 
southeastern part. In the early development of Starke County, 
drainage played an important role. The Kankakee River, Yellow 
River, and other smaller streams formerly overflowed wide area 
and much marsh land resulted, howéver, in recent; years dredging 
and ditching have improved the general drainage Situation. 


The. dra ninage of Starke County is “tncluded in the Kankakee 
River drainage basin with the exception of a very small area in 
the ‘southeastern part.of the county. Tippecanoe River reaches 
the county boundary in the southeast portion of the county where 
the drainage carried by Griffith ditch is brought to it. 


The southwestern part of the county is drained by Payne 
Ditch, by Pine Creek and Bogus Run.’ These are all eastern branche 
of the Kankakee River. The central and eastern parts of the | 
county are drained by Yellow River and its branch, Latimore . 
Ditch and Swith's Ditch and its. branch Cottonwood Ditch, These 
Sarry their waters to the Kankakee. State Ditch drains the north 
part of the county. 


GEOLOGY 


Starke County lies within the glaciated region of Indiana. 
fois area during the latter. part of the. glacial period and for 
some time following the glaciation, especially the area adjacent 
vo the Kankakee valley, seems to have been occupied by an exten- 
Sive lake or marsh. This permitted the accumulation of sand in 
she old lake areas. Subsequently this sand has locally been 
Mlown into dunes. The underlying deposits consist of grayish- 
Ilue calcarcsous boulder clay with many changes to gravel and 
jand, The sandy mantle at the surface will average perhaps 25 to 
fO feet in thickness. Bedrock is found at depths varying from” 

Mm to 200 féet. ; 
The morainic area in the southeastern Shee of ctavie PF ORST 3 
-s rolling and consists of gravels, clays and till. 
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General Geological Section for Starke County 


Quaternary: 
Recent, -- sands and clays sw. 
Pleistocene, -=- Serato sands, g 
Devonian: (No exposures) andstone, 1 
Silurian: . (No exposures) pC aeeaee 
Ordovidian: .\(No exposures) shales and timelike 
(Cincinnatian), limestone (Trenton) Mohawkian 


° 86 ° e ¢ he O- 40t 
clays ee le 40-200! 


Sourees of Water Supply in, Sheging Connie 


Surface water supplics in Starke County are obtained from 
streams, springs, and lakes. There are oaene lakes in the county 
and it has been estimated that there are 2,000 acres of water sim 
face in the county, There are 200, 960 acres in the entire county. 


The largest: lake is Bass. Dake-which is)situated, partly in..the 
eastern part of California Twp. and partly in. the western part of 
North Bend Twp. English Lake is on the Kankakee River in Jackson 
Twp. Round Lake fs'ta small lake in<the- northwestern. part:.of Gaiam 
fornia Twp. - Eagle Lake is in the eastern, part of Washington Twas 
about one mile from the eastern border of the county. Koontz Lake 
is in the northwestern part of Oregon Twp. There are. threc. smaua 
lakes in the southeastern portion of North Bend Township. , 


GROUND WATER 


Ground waters may be obtained from a number of gcological hori 

zons in Starke County. The lacustrine deposits of the county bea 
ater at shallow depths. Too much water at and néar the surface wa 

2 source of much trouble:in thé carly days of Starke County.” Ame 
ficial ditches have lowered the water- table in most places in the | 
county so that surface soils might be utilized. | 


The lacustrine deposits and the till underlying these beds and 
the till beds in non-lacustrinec.areas are all sourccs of ground)? 
wator. Most of shee wells: in yStarke County receive suppakan of wate 
from these source 


Logs of $h030 ART t tao sdteR bedrock in various places throughov 
the county show a thickness’ of glacial drift ranging from (150 tO 
ZOO Lect. 


Water occurs in the rocks unders ying the drift in the coum | 
In most parts of Starke County the New Al Lbany Shale of the Devoniar 
underlies the glacial drift and this shale is almost impervious to. 
water. At least it is not considered a good woter-bcaring forma- 
tion, therefore, wells must penetrate the limestones and sandstones 
undcrlying the black shalc before an abundance of good water is ob- 
tained. Bclow the Devonian water-bearing férmations are found the 
Silurian limestones which bear good water in. various poe or 
Indiana. It'is quite possible that both the Devonian and Siluriee 
rocks of Starke County will carry mincoral waters, and it is known 
definitely Enact the dc cper limestones of the Ordovidian bear salt 
water in the county. 


Water Supplics of Towns in Starke County 


Knox. -~ (population 1,815) The town of Knox owns its publie 
water supply, which is obtained from tubular wells, 


~ et 


Homlct. -- (population 418) Hamlet has two wells drilled to 
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a depth of approximately 90 foet and producing water from the gravel: 
of the drift. Water stands from 5 to 10 fcet below the curb in the 
wells. The town owns the supply. 


North Judson, -- (population 1,348) North Judson obtains a 
supply of watcr from three wolls drilled in 1915. Water stands at 
8 fect below the curb in the wells ard tho source is the gravels of 
the drift or lacustrine deposits. If the wells are not cecp the wate 


-eomes from the drift. A decp well drilled here showed the bedrock 


at 198 fcet. Till occurs Beneath the sand of the old lnke depositio 
Artosian wells occur on Jower ground near North Judson. The town 
of North Judson owns its water suonly. 


Typical Wells of Starxec County 


Location Depth Quality Quantity Formation Construction 

—734N-R1" 

) SOC.» 2 Bt 65! Medium Good Gravel Driven 
Swe 
Boc. 27 Bot Hard " . " 
NEZ 

TS4N-ReW 

Sec. 24 102 " i " " 
SE+ 

Sec. 26 F 30-4017 {t " BD "" 
SE+ 

TSOSN-ROW 

Sec, 3 251 " +2 | " (ft 
SEt 

Bec, 22 100 " ss Drillcd 
Sec, 34 40% {ft tt tt t 

— —PS3N-R1" . 

) Sec. 19 751 +f t " sf 
Sec. 10 A5t it t tt tf 
Sec. 14 #1'75~80! " : i" " 
Sec. 19 Oat “ . ” Driven 
SEt 

TSOCN=-RSW 

Sec. 1” BO5t " m Limestone Drilled 
| T362N-R4W 

Sec. 16 3Ot ™ - Gravel Driven 

Sw 

Sec, 25 35 " - Sand& Driven 


NEL Gravel 
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Aren 305 aquare miles) 9 Population 13,386. (Cenaus of 1930) 


Steuben ‘County is situated ‘in they erstrene nombheastern corner 
of Indiane, ‘having Michigan on its northern and -Ohio Om its..castcrn 
poundary. The maximum altitude of the county is 1,200 fect and the 
minimum alt pate is 920 fect, thus giving a maximum rolief of 280 


“fect, however: -the maximum cents’ relict. is. 230 feet. 


‘Tho southwostorn part - of Steuben County Is drained by Turkcy 


‘Greek and its branch, Mud Creck. The former is-a branch of the Sto 


Jgoseph River. The southea stern part of -the county is. drained by 
two branches of Fish Creek which is a tributary of the.St. Joseph 


River which vnites with the St. Mary to form the Maumee. Pigeon 


River rises in the northeastern part of the county, flows,in a 
southwesterly direction to within three milés ofthe south line and 
then bears north-westerly to leave the county about six miles from 
the north linc. The northwestern park of the. qguuty isidrained by 
Crooked Creck and its branches... PE 


Stcuben County is entirely covered with glecial moraines 
and their associated lakes..and mearshes,: These marshes are 
remnants of former lakes. The intcrmorainic areas are made up: 
of outwash and gravel“plains. This county is the. type forcticie 
Malott!s Steuben Morainal Lake Section, described in the Handbook 
of Indiana Geology, : tps ye ls 


GEOLOGY 


The Wisconsin glacial drift covers the surface of Steuben 
County. The entire thickness of glacial drift approxima tes 350 
Eeet, and is perha ae much thicker in given areas. 

The bedrock Maa ane Steuben County consists of strata of 
Mississippian age. This surface of bedrock was probably eroded 
beford glacial times, thus giving a variation in thickness for the 
drift throughout the county. The drift has not been drilled throug] 
in many places so we do not know much about the bedrock. 


A General Geological Section for the County is 
as follows: 


Recent sands rg 
Recent sands,clays and gravels, -- « « « « © « « 0~ 40! 
Pleistocene, sands, clays, and gravels, -- « »«.«. + ~550! 
Mississipvian: shales and sandstones . .. «e+ «+ (no 

exposures) 
(Determined from well logs) Saag 


Sources of Water Ser in Steuben County 


Z Surface water supplies may be obtained in Steuben County 
indicating that the ground water table must be near the surface. 
The lakes ere fed from underground sources and by streams,’ The 
water in many cases percolates down through the gravels, sand and 
till and often reaches the lake basin, thus acting as a feeding~ 


“ground. Only e few wells have been drilled through the glactal 


drift of Steuben County. One well drilled near Ashley penetrated 


iiss SacmePheomtints vshce praia dt gp na ti 44.6 
bedrock at 329 feet, which was probably in strata of Mississippian 
age, however, at 475 feet salt.water-occurred, It is not uncommon 
to find brine in strata of Missistippian age. Salt water occurs in 
the Devonian strata, also in the Ordovician. It seems that the deep 
er Tormations in this area are not to be depended upon to furnish a 
reliable supply of fresh water. Water supplies are so.abundant in 
the. glacial drift and so widely distributed that deeper SOUPCGS | are. 
not needed. ae 


Water Supplies of Towns in Steuben County — 


Angola, -- (population 2,665) Angola obtains a municipal 
supply.of. water from six “wells driliea into glacial gravéls. Bedrock 
was not penetrated, THLE s sa ee 78 feet to the water ‘level: in 
the wells. 


The following towns do not have noite: water supply syste 
Hudson.--(population 431) 

Ashley, --(population 6235) 

Fremont,--(Population 802) 

Orland ,~=(population 510) 

Hamilton, -=(population 357 ) 


-. Dypical’ Wells of Steuben County 


Pd 


Location Depth Quality Quantity Formation Construction 
TOON-RI4E ne. ie ae ae rates 
Sete Sv 50-94 Hard Good Gravel Drilled 
Sac, OY 50-60 f = Mt . ‘ft t 
Sec. 18 40 Medina "ee Sand Driven 
Swe ‘2 ¥ | 3 
T37N-R14E Rsiheeber tinge. Nasrccnes ace 
Sec, 17 a0) 4 Hard > eo oe. Mee Ores “gre 
NE | 
SecerS1 to 60 wiht | x crewed. 4 ™ 
NES eh NE Mee . 
T37N-R13E i io ered oT ae - 
Sec, 29 40 {f. AG Ky re et aes ff 
swt | : 
TOT7N-R1CE 
Sec. 28 107 MeQIUM, Kana 5: Toy Pidecs cau 
SEF 
T36N=R1OE sid) EA cal hee 
S6G,” 4 20-160 Hard ? . " 
See. 9+10 24- efeve 3 phse . penn a ee 
Seee ils . 654160. . «5. i: if Es. Lyne Drilled 
SE= 
TS7N-R14E | 
SeGe LT. SO 25 r Sand Driven 
SEt sate . 
TS6N-R13E 
Sang °D5r0750 | Medium aie Gravel. . Driven 
TS6N8RLOE , - 
Sec. 18 429 Hard y Oe ais . 
Swe : : He Seg 
Seces19 « 49 i tt i hs 4 
Swe | | gy 


Typical . Wells of Stcuben County (Continued) 


Location 


13 7N=-RLSE 
Sec. oO 


eC. OL 
P3S8N-RLSE 
sec. 29 
SEt 
PSBN-KR14h 
Sec. 28 
(3S8N-R1SE 
Bec, <2 


Sw 
1S6B8N-RL2E 
Sec, 20 
BEC. 22 
NEF 


Depth Quality 


60-150! Hard 


79 
65 


17-117 


50 
50 


Medium 
Hard 


Quantity Formation 


Good 


Gravel 


44.1 


Cee 


yee ee ees 


Drilled 


ft 


ft 


Driven 


Drilled 
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Area 460 square miles Population 160,033(Census of 1930) 


St. Joseph County is located on the Ind iana-Michigan line, 
midway of the State east and west. The average population per 
square mile. is 3548, according to the 1930 census reports It is 
interesting to note that in 1900 the average population per square 
mile was 128. South Bend, the third largest city in Indiana, is 
the county seate 


The maximum altitude of St. Joseph County is 875 feet, the 
lowest elevation is 654 feet: and the average for the sta be of Indians 


St. Joseph County is located in parts of three drainage basins, 
the St. Joseph, the Kankakee, and the Tippecanoe. The St. Joseph 
River enters the county from the east, flows west to South Bend 
and turns sharply northward into Michigan, The Kankakee River rises 
near the north-central part of the county and flows in‘a south-west- 
erly direction to form a portion of the western boundary of the ¢ 
county. Several short branches of this collect the surface waters 
from the northwestern.pant of the county. The Kankakee River heads 
near South Bend and is separated from the St. Joseph by a low 
gravel flat. A large’ part of the Kankakee basin was once a lake 
bed and was quite marshy, howevér,; much. of the land has been re-= 
claimed in recent yéars. The southeastern fire OL “the ¢ Ouicy 3s 
drained by tributaries of Yellow River, which is a part of the 
Tippecanoe River aye tet. =k z 


St. Joseph County has a maximum - indi fot of 221 fect, though the 
maximum local rélief is 100 feets .The lowland areas along the 
major streams ‘are quite prominent and occupy’ ‘a considerable portion 
of the county. The upland areas are morainal and till areas and 
Occur chiefly in the south-central and: southeastern, portions of the 
county, with scattered morainal remnants in the northern ‘part of 
the county. The entire county has been included by Malott in the 
Northern Moraine and Lake Region physiographic units with the county! 
southeastern quarter: being a portion of the Steuben, Morainal Lake 
Section and the remainder of the county included in the” Kankakee 
Bacustrine section. The part of- St, Joseph County within the Steuber 
Morainal Lake Section consists eof-uneven-surfaced drift 5 to 15 miles 
in width and is known as thé Maxinkuckeé moraine.. Lakes and sloughs 
are prominent. The Kankakeé Lacustrine Section consists of-a.system 
of sandy lacustrine plains,’ cutwash plains, valley trains and local 
ene losed till piping » | pM ois ) } 


During the Wisconsin aa sce ace the ns in this area were 
ponded permitting accumulativns of lacustrine deposits, and glacial- 
Pluviatile deposits apopE the stream courses. .. 


GROLOGY 


The entire surface of Ste MR. dh iaty ® pits) directly or Indirectly 
the result o& glaciation, About-one-half tHe county is a gravel plai 
formed by outwash from a. retreating ice shéets: The Kankakee bottoms 
are typical of this condition, also the St; Joseph River has similar 
cOnditions. The viaxinkuckee moraine extending southward from South 


443, 


Bend, the till plain in. the southeastern- pars: of the county and 

the fill underlying - tte old lacustrine deposits and morainal de- 
posits show the influence of glacial activity. The drift has an 
average thickness of ePpePeat area? "l50 “feet cero ue the county 


A study of welt logs shows the presence or Devonian shales und 


lying the southwestern half of. the county and rocks of Mississipp 
age underlying the northeastern half of the county. Of course it 
understood that local variation might occur with respect to the 
upper bedrock in that preglacial erosion may have removed the str 
in a given spote -The upper surface: of, the Trenton limestone lies 
at an elevation of about 350 feet below sea level in the south- 
western part of Ste Joseph County and descends to about 900 Peet 
below sea. Level in. the aeee Gar Bee Paty of the: hie 


ponera*. _Ge colegical Section _for Ste Joseph County 


Quaternary: 


Recent ,== sanda clays. and gravels non , rauad ot ee . O= 408 
‘Pleistocene, -- sands, clays and gravels ¢ 9 + «6 5 Canta 
(NO OUTCROPS OF BEDROK).. ee re 


Mississippian: shales and sandstones, Limegtones + ¢ eThickness 


Devonian: shales and lime stones Me ge Nets 


: Rees 
2s x 


Section of combination well at Studebaker | ‘plant, South: Bend, 


from Water Supply Paper 254 (page 208), by Se Re Capps e 


Sand and gravel : ¢@'@. © .@°. @ \q% @. 48°70" 8 8. © “Se! 
Coarse gravelly sand » .« ey « Viger ae tpie 8 
Coarse sand, finer than that Above. ‘ voor g gle 
Rather fine "angular sand re se eo S ee 8 
Coarse gravelly sand » y ¢ « +.¢ # 6s +s ‘ 4 
Fine sand e-e ©..9.e: @8 Oe @ ‘; ee as ® a 
Sandy blue clay + «-¢.e 69 e.e 6 © © 8 © g dle 
Pine blue clay: d'e-4 00s + te 8 Sp thle ee ee 


Fine quicksand ¢ « hegre eed coe oe ee 
Sandy gravel o.0 e.0 4 ee 08 8 tre we o 

id ud 99" eS F 
Log of deep gas well drilled near Se. debaKen| Handy ‘South Bend 


From Water Supply reper 254 (208), . by Se Re Cappse’: 


Drift Siew @ SC ge Ow ee oe” 160% 
subcarboniferous tone "Hamilton shale ~s ¢e.:° ec0 

Corniferous Limestone Se OP a We <a 7 e «tee 

Lower Helderberg limestone « » «4.5 6 » 40. 

Niagaran limestone: eens > . eee eee 640-. 

Clinton (?) Limestone e Fisce ececer a ate BOF. 

Hudson River and Utica! « «.. «+ age ty 420 | 
Trenton limestone , ety of aces vie to | | 


The section of a well in’ South Bend, sunatne 18h from artis 


furnished Phinney by na Pa Oliver is ag ‘follows t 


Drift sand and gravel §ie e « © eee oe, 167? 
Waverly shale (bluishegreen, calcareous) 143 
Black. shale C3 : ie & 9 6 Ce, e @ x. 9° 4 ° F , 70 


Brown shale e -« wee oe wt gp BD 

Gray limestone (Upper Fielasrberg) ce tee g. GO 

' Blue limestones’. Atte. e of » . 80 
Lower Helderberg, wath! eypiun ogee 6 sot aigh LED | 
Water, Lime el ee °° @ ¢ ele Bll Re = 
Niagara Lime stone (eray,, burt ahd white), AQ 


Buff Clinton Limestone. e e e e e e e }¢ es e 40! 
Hudston River limestone and shale .... « 220 
Utica sand e e e e e e e ° e e e ° e e ° a MLS 
Trenton limestone (chocolate colored) . ..». 85 _ 
1,670, 
Salt water was encountered at 375, 610 amd 1670. 


Sources of Water Supply 


Surface water supplies may be obtained in St. Joseph County from 
streams, springs and lakes. There are many lakes in the county 
which are capable of supplying water for domestic and industrial 
purposese 


Ground waters obtained from the glacial drift are, in most local- 
ities at least, potable and abundant. Waters from bed-rock forma~ 
tions are likely to be mineralized at greater depths. The deep 
well drilled at South Bend showed salt water occuring in the 
Devonian, and Ordovician stratae. The Mississippian and Devonian 
shales are not aquifers... | 


Artesian welis occur in the lowlands along the St. Joseph River 
in the vioinity of South Bend. 


Se ne ee ne ee Re Set re ee me see a anne 


South Bend. -- (population 104,193, census of 1930) South Bend 
has @ municipal water supply originating from 109 wells. Water 
occurs in the bedrock underlying the glacial drift which is 85 
feet in thickness at Sauth Bend. Water occurs in the wells from 
BO.to.178 feet. The wells are of different size, some, 56 being 
cased with 6 inch casing, 3 with 8 inch casing} 36 with 10 inch 
casing and 54 with 12 inch casing. A large portion of the water 
supply comes from the horizon just above bedrock. This is a gravel 
which is capped with 20 to 40 feet of clay, thus making the source 
impervious to pollution and also assists in furthering artesian 
condit ionse 


Mishawaka. -- (population 28,6350) Mishawaka owns its municipal 
water supply obtained from 57 wells which penetrate the sands and 
gravelse Water stands from 8 to 14 feet below the curbe 


New Carlisle. -- (population 718) New Carlisle owns its public 
water Supply obtained from 4 wells which produce water from the 
gravels at a total depth of 118 feet. Bedrock was not struck in 
these wells, according to the submitted records. The wells are 
located near the base of a moraine slope and are not as low topo- 
graphically as they might have been, which perhaps accounts for 
their not reaching bedrocke The gravel from which the water comes 
is overlain by a blue clay which acts as a protective covering for 
the water supply. 


North Liberty. -- (population 823) North Liberty obtains a good 
supply of water from 1 well drilled to a depth of 87 feet. The 
depth to bedrock is unknown, and the water comes from the gravels, 
The town owns the public supply, 


Walkertone -- (population 1157) Walkerton has a public water 
system which secures water from dug wells, 50 feet deep. 


Osceola. -- (population 452 ) Osecela sceuros water frem vells 


445 : 
25 to 30 feet iin depth. Tee water is from gravels associated with 
the glacial drifte . oe par ge are | 


Crumstown. <=  Ciised “Ghee de water, from wells 10 ‘to 25’ Peet 4 
Gop ye One well at a depth of 1353 feet reported bedrock «. 


Dobeeliies a (population 522) The town of Lakeville has no 
public water syste. : eo 


- Typical Wells of St. Joseph County - 


Location Depth Quality Quantity, Formation Construction 
T37N=R2E, | | ) pe 
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T35N-R1W, " we) 7 | 
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T3QN-R1W, : eke ata i ‘ | . 

Sece 34 100-198 " oe ee Driven & Drilled 
TS5SN-R1E, . ni ts Bow: 

Sece 99 35= 60 " Steulete oil " @ 
TSOTN-R1IE, , cctineiae ) Ss hi 

Sece 27 foo eae " Gravel-Rock: "22." " 

Pe lg ok a Ne ‘ . at 133! 

TSBN-R4E,y - phy i 2 
seals 20 25* 50 ee wr | gravel tt Thi? 
Hamilton 10s: BOs, 7 tl a | } ode Driven 
T36N-R2E , - | | hi | 

Sed, 4 Ac iw 30% 1} Bote + Me CE site AR RS Driven & drilled 
Theos “Lo BORD catia f-# cadens: See 

TS7N=R4E y | eg ee : i Se 

Secs: 16 5 = 30. oe & 2 qn | gs tf tt i] 
Polartown 10- 25." ft BS sk ht Aah Dug=- Driven 
TSBN-R1W, | 

seiigr SOs! whe aBOinitt NER ic cee s 
Wainut. | . a BRED 

Grove . Sie Baa + * . 3 Driven & Drille 
T36N=R3E, ae ae, a 

Sec. 15 204 :110::* By PSE GUNES ida 1 an 
T36N-RSE  ondh@en . tok iws pert ” Sti ened 
Sece 54 206% 220. h 82 © : ” | " we 
Wyatt — 202 120 | DPA Ce Be | 
“Woodland .20 #110 "> 7 4 | 

Walnut . 

Grove 90= 113 | APY «de 
Terre Coupe 10=30! : i eae 

Polan Town 1025 RS oa 

Osceola 25-50 yo 

Lydick 20-75 ily 

Lakeville 30-85. : 

Hamilton LOxSO05 “oh: | Lit 

Granger 25-50 : i 

Crumstown l0=25 © nee eer a 
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(1458) (From Water-Supply Paper co4, U.S.s«Geological Survey, p. 213) 
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GENERAL FEATURES 
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Area 460 aqusre miles © Population 28, 133 (Census of 1930) 


Sullivan County is located in western Inciana. Its 
western bourdary is the Wabash River, whicii is the Illinois-Indiana 
State lime: It is the fourth county norti of the Indiana-Fentucky 
State line. Sullivan is the county seat. 


Sullivan County is a part of the \Jabash Lowland. Shannon 
(146) has described some of the physiographic featurcs'as follows: 
(146)Shannon, C. ¥. Soil Survey of Sullivan Coumty, S6th Annual 
Report of Department of Geology and Netural Resources, State of 
Bodiena, 1911. pp. 251-249, Seceien | a 

| The surface of the county is principally level. 

Some broken ‘country lies in the northeastern part and 
along the eastern side, -but..the rougher areas are along 
the streams; the sand hill regions present an. undulating 
surface. The stream valleysare wide, and about one-fiftn 
— of the county is occupied by the flood plains and terraces 

At Merom the river bluff has a height of about 170 feet. 


Here and at the narrows in Sec. 25, T. 9N., Range il Wes 
9 5 : 


oe 
e 


7) 


f 3 
“the: river flows directly along the blufit. Below Merom ta 
Wabash valley is from two to four miles wide, the terrace 
is made up largely of gravel; above Mcrom the valley is 
from one and a half to three miles wide and. the terrace 
is quite sandy." ; r 


"The conl measures are the only geological forma- 
tions represented in the. surface rocks of the county. 
The rocks are everywhere;«.except along the stream, cover- 
ed with drift or loess to a depth of 10 to sO feet or 
more, . The eastern vart of the county is more. broken than 
the central or western and the soils are thin and poor." 


i Drainage. -- The drainage of the county belongs to the 
Webash system. The “fabash forms the western boundosry of the county. 
Most.of the streams in the county drain directly to the ‘iabesh, In 
‘the southeastern corner of the cotmty, water goes to the Jest Fork 
of White River, then’to White and Ultivately the water reaches the 
Wabash. - 


A Small aréa in the northwestern part of the county is 
draincd by Prairie Creek which enters from Vigo County. Turrans 
Creek drains 2 part of the northwestern portion. Turtle Creek and 
‘Little Turtle Creck are branches of the Wabash which drain the 
western part of the county. 


The larger part of the county is drained by Busseron 
Creek and its tributaries. Busseron Creek rises in the southeastern 
‘part of Vigo County and flows in a southwesterly driection to the 
Wabash 
t CG Le 


GHOLOGY 


—-—- 


The unconsolidated deposits of the county consist of 
Blacial drift, alluvium, and residual soils. The sand hills have 
‘been formed by the wird atcsing on stream deposits. Where the drift 
and alluvium is thicker than 10 or more fee, ground water may be 

obtained readily. 


448 oe 


Some of the thick deposits. of alluvium and drift appear to 
have been laid down: tt 61d -stream. channels. Much drilling has 7 | 
been done in the county.in the search for oil and gas and in : | 
prospecting for Coe eae See eee | 


‘Phe bedrock formations of the county are of Pennsylvanian | 
age, - The Allegheny series and post-Allegheny series are represent- 
ed, The Allegheny series formations occur along the eastern border 
of the county. They occur in a creek valley some two to three | 
miles east of Sullivan, which is their westernmost outcrop. Host 
of the county is underlain by post-Allegheny formations. The 
bedrock consist of sandstones, limestones, shales, coals, and: 


underclays. 


Generalized Geologic Seetion for Sullivan County 


Quaternary: pegs . = 
af Recent, -- chiefly alluvium ... + 6 + © e © * 2 8 O- 50! 
Pleistocene, -- . « «© & © © ee ote eee es O~100! 
Pennsylvanian: : 
Post-Allegheny 
Allegheny i 3 open 
Pottsville, -- (Does not outcrop in county): 


Sources of Water Supply in Sullivan Count 


. Surface water supplies in Sullivan County are obtained from 
lakés, streams, and springs. The supplies may be. augmented by 
the impounding. of water in stream courses and on the water sheds 
of streams, 


GROUND WATER 


Ground water may be obtained from a number of stratigraphic 
horizons. The alluvial deposits in the valley flats furnish 
large quantitics of water. The glacial drift is quite important 
as an aquifer, where it is more than a thin mantle. ‘Wells have 
“pecorded gravels a few feet below the surface, which bear water. 
Some of the Pennsylvanian formations bear potable supplies. The 
sandstones and coals are especially good aquifers. ‘Some mineral- 
ized waters occur in the coal*bearing arease 


Water Supplies of Towns in Sullivan Count 


} 
\ 
| 


Farmersburg. -* (population 993) The town of Farmersburg 
owns Lts water system. The supply is obtained from tubular wollse 


Sullivan. -- (population 5,306) The Sullivan County Water | 
Company Supplies the city of Sullivan with watcre The supply is 
obtained from a dug well. 


The following towns in Sullivan County do not have public 
water systems: a’ 

Dugger. -(population 1,383); Shelburn. -( population 1, 5407 | 
Merom. -C(population 397); Carlisle. -(population 852); Hymerae = — 
(population 1,152). | 

This information is obtained from the 1952 report of the 
Indiana State Board of Health. The above towns are not listeds | 
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GENE RAL FEATURES 


rea 222 aquare miles — - Population 8,432 (Census of .1930) 


Switzerland County is in the extreme scuthneastern corner 
f£ Indiana, having the On 1iO River for its. eastern end southern 
oundaries.. 


The maximum altitude of Switzerland County is: 850 feet 
bove sea level and the minimum elevation is 415 fest, thus. giving 
oo aS the maximum relief. | The maximum ehh rel? .ef- de 405. feet, 


Along fas ‘Ohio River there are some level botton lands, 

nd a small amount of velley floor along the lower courses of some 

f the smaller streams. ‘All tHe remainder of the county is hilly 

nd some parts are locally considered, as mountaincus. There are 

o large, streams in Switzerland County, but the proXimity of the 

hio River gives to these minor streams a.tremendous fall and cutting 
ower. They haye. cut: out: deep Borges. through the soft rocks and ir, 
ocations. near phe Ohio:or near the mouths of these streams, the +: 
orges are as much as 350 feet in depth and the’ sides. very- precipitous, 
small area of level land. is. found: near East Enterprise and near 
llensville and also in the nont-hwes st corner of the county,.. 


Drainage. -- This county lies within the Ohio River 
rainage baSin. The Ohio River forms the southern - and eastern 
oundaries of the county. The northern part of. the county is 
rained largely by short branches of Laughery Creek. The most import- 
nt of these are South Fork and Dear creek. Branches of. Kentucky 
reek, Brush.Fork and Middle Fork ae an ,area in the northwestern 
art of the county. Indian Creek and its branches, Long Run and 
endleton Run, drain an area in Evie southern part. of. the: county. 
lum Creek, Log Creek, Hunt.Creek, and’ Bryant's Creek are other. short .. 
ranches of the Ohio River, draining an area.in the-southérn part 
f the county. Grantts Greek drains an area in the northeasten part 
f the county and flows into the Ohio River... a 


anoLody Bee ‘i 
The unconsolidated eee of Switzerlend County consist © 
f glacial debris and alluvial deposits, The latter sre located 


long the Ohio River and - ‘ir the lower courses.of a few Jlarger streams 
omé alluvial deposits of-fiuviatile orgin are four. 


The glacial deposits occur on the~uplands and vary in 
qickness. The entire county was covered by thé Illinoian glacial. 
wz later or Wisconsin glacier did not come this far south. The 
110 River valley is a preglacial valley and 118 feet of material 
1S penetrated at Vevay before solid bedrock was struck. The present 
mo River is entrenched iii the glacial and alluvial materials. 


The bedrock formations of Switzerla nd County consist of 
srata of Ordovician age with tne exception of oan outlier of Silurian 
mata in the extreme northwestern portion of ‘the county. 


Glacial drift covers the bedrock in many places, however, 
*oSion has removed the glacial mantle in rany places, especially 
ong drainage courses. | . 


ah 
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Ground water may be obtained from a number of forma tine 
including the Recent sands and: gravels; the - Pleistocene sands and 
gravels and the Ordovician limestones, The upper strata contain 
potable waters. The lower. strata. contain mincral waters known as 
"Dlue lick" waters. Rocks of’ Trenton age and.older contain ™inera] 
water. 


Sources of Har or, Supply | 


Surface Tatcee may be obtained from springs and strcams 
in Switzerland County. Some waters sare impounded by the construeti 
of reservoirs on streams and water, sheds, ea 


a aiaprad Peeige eee Section for Switzerland County 


quaternary: } ee faye i 
7 Réecent,--~. sands and “lays wo. 6 4 G Be ee 
: Plc Ae HOCUS. -~- clays, sands ‘and gravels. . 0-60! 
Silurian: limestones . . PASO" BOD 2 gk GOT & 
Ordovician: 3 i 1% Hoo. hie . eect 
paca bette mien oy --linestone ene CS 21. Gg 
Tronton-Mohawxian,| -- ‘limestone .-. oe OSA 


Water Supplies ‘of Towns: in Switzerland County 


Vevay, -- (populs MELO an, che p Vevey obtains a supply 
of water’ from The Ohio River, The “city owns the BE bai 

Patriot. -- (population 288) The town’ of Patriot has 
no public water systom, 


Hier ak Mooreficld. <= (population 84) The town of Moorefield 
“hes no, public water Systeme | . 


Typical Water Supplics of Swit Burd ornide County - 


Townghip and Scetion ° Quality Depth Formation 
‘ef ah Ae ae sy es; 
OLIV IDLO a oy - eee Ce ee er 
obs 1-2-3i -~--- ato ~-~ 
NW 6-2-2) ---- . 24 --- 
Allecnville --e 15-20 — --— 
Ne BDULCrpYrisc eee 10=20 Ste Le: 
SWS 2-2-2 ye. ---- eo) ae 
NES 12- 2- ‘BW a---- 12 --- 
Cretg | z 8 rg Penogs 
SE 16-2-3 ---- gO Blue Clay: 
Longrun cS ---- 28 ee ey . , 
Wis Mae sSiror tf) Le, Softs: -- Cistern:: | 
aye! 6gcbyp cut & Hard | 22 Limestone 
spt 36-524 | ; ~--- SB 535825 --- 
JOLT orsonm. 4 cee Pa; 7 | 
NW2 22-2-3W . ~--- 65 --- 
Wwe 8-1-2) premises sy — 
NW 3-1-2: 7 mite 48 ae 
SW, 4—1=2)) | ---- Des sata --- 
SE: “YeleeWw .° Sort -- Cistern 
SEL 7-1-2)! Hard 43 Gravel: | 
Sher Leeteens. 7: wen- 65 eee : 
NWe 12<2-4..-5. ~e-- Te ~-- 


Vevay Hard 86-96 Gravel 


~ + eee 
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Township and Section Quality Depth Formation 
Pleasant ‘ 

Moorefield ---- 20-54 ,125 Clay 

Ww2 3-4+-12E Soft ~-+ Cistern 
swe 34—5=12E — * 

NEZ 35-5-12E ¥ eo : 

NEZ 28+5-12E Hard 82 Limestone 
SW= 22-5-12E oe 20 —— 
Pleasant --~ 26 Limestone-cistern 
SWt 15-5-12E Soft — Cistern 
NEL 23-5-12E mene 20 m2 

NEL 23-5-121/ Hard co Limestone 
Bennington a 2025 : 

SE+ 32-35-35 ~-- 12 Shale 

Wwt 4-2-3 --- 25 7 
Fairview Hard 20 Limestone 
Posey 

Quercus Grove ~-= 20-50-72 ~-- 

NW 8-2-1 Hard 18 — 

SEz 4-2-1LW Soft --- Cistern 
Sz 3=2=1W tt gees t 

NEz 11-2-1W * “w= 2 

SE: 11-2-1 --- 12 --- 

NE; 7-3~-1W Soft --~ Cistern 
SWe- 5-3-1W — 28 ~-- 

SE; 30-3-1E Soft man Cistern 
SWe 29-3-1E . --- nts 

Wi} 32-3"1E --- 68 — 

SE+ 32-3-1E Hard 112 Gravel 
Nv 5-2-1E Soft in Cistern 
NW; 6-2-1E ——= 49 — 

NEz 7-2-1E Soft --- Cistern 
Patriot Hard 60-65 Gravel 
Ww4 24-2-1W Soft wae Cistern 
NEL 23-2-1 vines 32 Shale 

SEt Lene lV Hard 4 Gravel 
NEZ 27-2-1V ~-- 32 Shale 
York 

SE+ 28-2-1W -~- 28 --- 
Florence Hard 20-25 Gravel 
NWS 2-1-2W --- 60 “= 
Markland Hard DO=66 Gravel 


- 
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Sor ee a oe On TY 


Area 503 square miles Population 47,535 (Census of 1930) 


Tippecanoe County is situated in the west central part of 
Tndianae it is the second county cast of the Indiana-Illinois 
State line and the fourth county south of Lake Michigan. La- 
fayette is the county scate 


The maximum clevation in the county is 840 feet above sea level, 
the minimum is 495°feet,.thus giving a total maximum relief of o46 
feet. The maximum local relief is 185 feet. Tippecanoe County 
lies wholly. within the drainage basin of the Wabash. Along the 
margin of the. Wabash and its principal tributaries the surface is 
generally braken and hilly, while back from these strcams the 
“topography of the county is slightly undulating and rolling, grad-= 
ually extending into plains er level tracts. In the southern half 
of the county are a number of gravelly ridges of morainal drift, 
some of which are isolated. The eastern central part of the 
county has two or three morainal remnants, likewise tne northwestern 
‘portion. The moraines seldom exceed fifty feet in height. The 
most conspicuous topographic feature of the county is the valley 
of the Wabash. It has a depth of more than 100 feet, with a grad- 
ual rise to the northwest and southeast. 


j Drainage. -- The drainage of Tippecanoe County belongs to the 
Wabash ‘system. The wabash River crosses the county from the 
northeast corner to ncar a central point on the western boundarye 

Tt veccives the waters from two main tributarics in the northeastern 
part of the county, from the Tippecanoe River on the north and from 

Wild Cat Creek on the caste 


Northern branches of the Wabash which drain the northwestern 
part of the county are Burnetts Creek-and Indian Creck. Sugar 
Creck and Buck Creek are two eastern branches of the Wabash which 
‘a@reain an arca in the northeastern part of the county. Wild Cat 
Creek has two southern branches, Middle Fork and South Fork 
which drain an area in the southeastern portion of the countye 
Big Wea and Little Wea drain a part of the southern portion of the 
countye Shawnee Creek drains an arca in the southwestern part of 
the countye 


GuOLOGY 
The unc onso lidated deposits of Tippeeanoe County consist of 
alluvium on flood plains, terraces of the 'vabash River, glacial 
drift and residual soilse . 


Along the valley of the wabash there are gravel terraces reach= 
ing a height of nearly 100 feet above the stream. The most con- 
spicuous are located below Lafayette, where they are named, wea 
Plains. They. are present at B ttle Ground, up the river from 
Lafayette. Leverett states that wells on the terraces of the. 
Wabash ncar Battle Ground usually obtain no water within 50 feet 
of the surface, and in some instances are put down to a depth of 
60 or 80 fect. A log of a well two miles west of Rattle Ground is 


ao 
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given in Water Supply Paper Now 21; U. Ss Geological Surveyi 


Soil and yellow- clay. ‘ee COME 

Dry Sande oe ak a ee ee ae 20: 
Blue Glay eo « ¢ & © &= Be eo 350! 
Cemented gravel .« é » « @ ¢ a! 

“loose PAVERS 4" 688 Gl Gl eo oj pdee 
Total eu £5757 pis +o 


This well was on the. uplands, where water is usually obtained at 
about. 20. or SO teers 


Viell borings have proved the presence of some deeply filled 
valleys buried below the drifts The irregularities of the surfacc 
before the glacial materials were deposited account for the | 
variations in depth to’ solid -tedrocks 


The glacial drift varies in’ thickness, Both ice saccts covers 
ed the area, and the drift ranges from outcrops of bedrock with 
a few inches of drift to 300 feet of depositse 


The bedrock strata of the county are of the Devonian and Miss- 
issippian systems. The Devonian shale underlies the drift in the 
northeastern one-fourth of the county and the Borden group of 
the Mississippian occupies the remainder of the a 


Goncralized Ge ol one Section for Ti ippecanoe county 


Quaternary: a — o- 
Recent, -- chiefly alluvium . bi. : day edt 208 sofa 
Pleistocene, an TB tS OM aT gd 8 SRO GF « oe ’ eli. 

Mississippian: ; 

Borden, =~ shales ind a1 tatblies --(Thickness unknown) | 
Rockford, «=< limestone « .« » « sts et 2G Mie Baws fle 
Devonian: 
New Albany, “= SHaxé (Thickness determined from well 7 
records)” oe {eee oS OT SS Ce 125 
Devonian, --* shale (Thickness unknown, no exposures} 
Silurian: (Not exposed) 


SEALE cak WATER 

The unconsolidated deposits of this county are the source of - 
practically all the ground water in use. The bedrock consist of | 
New Albany shale and Borden siltstones and shales. They are not 
aquifers. Little is known about the deeper Devonian and Silurian 
Limestonese They bear water but usually are mineralized when se 
several miles from the outcrop down dip. 


The glacial drift, the terrace soterkies) ‘he flood plains, and 
outwash materials are the sources of ground water. Gravel is | 
given as the aquifer in 52 out of 54 wells, about which inquiry 
was madé. 


water Supplies 0 of Towns in Tippecanoe County 


Lafayette. -- (population 26,240) Lafayette ovins its water 
system. Fourteen wells produce water from gravel of the ‘Wabash 
valley. Springs along the river bluffs Pe a moyement of con- 
siderable water toward the river. 


West Lafayette. -- (population 5,095) 
Works Co. supplies the city of West * Lafayette with water. 
wells averaging some 90 feet in depth produce the supply. 


of iron is present in.the-water. 


Battle Grounde 
owns its water eaten. 
furnish the apPely from gravel. 


Pye rikahit7, 


Location 


TOAN=RSW . 
431 
30 


Sece 23 
Sece 56 
BeCce cz 
T2eN-RoOW 


Sece 18 . 
see ie 


ae eh RSW 


Sece 7 
T24N-R4W 
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Depth 


20-115 


50-70 
20-160 
20-100 


ae 


85 
65 
55-48 


50-100 
55 

50 

40 
20-60 
O4 


60 
78 
80-120 


81 
4.0 


65 
50-40 
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30 
18825 


15=20 
1035 
15820 
56 


25-100 
liz 


--. (population 448) 


Eee ae 428) ° 
public water: Rubel ys 


Quality 


hi 


Good 
{t 


Quantity 


Good 
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The West Lafayette Water 


Fifteen 
A trace 


The: town of Battle Ground 


Formation 


Two wells, approximately 75° feét in depth 
Ae town of Clarkshill Nace no 


Typical Wells of Tippecanoe County 


Construction 


eS eee Oe ee ere ee 


Sand & Gravel Driven 
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GENERAL PRATURES 
ee | . “ a ae — 


Area 260 square miles Population 15,208 (Census of 19350) 


Tipton County is located in the north-central part of 
Indiana, 50 miles north of Indianapolis. 


The maximum altitude of Tipton County is 950 feet above sea 
level, the minimum altitude is 815 feet, thus giving a total maxi- 
mum rebkief of 115 feet. The maximum local relief is 40 feet, which 
is the lowest in the State of Indiana. Tipton County is typical of 
that great physiographic unit known as the Tipton Till Plain,which 


occupies the central portion of Indiana. The surface of the county 


is gently undulating, however, it is a typical upland area. The 
county lies on the divide between White River and Wabash River’ 
drainages, the tvatershed is a flat, featureless plain, A small area 
pordéring Hamilton County is slightly rolling, however, most of the 
county~consists.of ground moraine with the crests and troughs very 
shallowe . 


Tipton County lies partly within the Wabash drainage basin 
and partly within the White River system. i,ild Cat Creek and its 
branches drain an area in the northern part of the county. Wild 
Gat Creek has two southern branches, Irwin Creek and Prairie Creek, 
Its principal western branch is Mud Creek and its branch, Broad 
Greek.- Swamp Creek and its branch, Shanty Creek, drain a part of 
the western portion of the county. 


The southern portion of the county is drained by Cicero Creek 
and its branches into White River. The wéstern and northern branch- 
es of Cicero Creek are Devilts Den Run, Prairie Creek, isallace Creek, 
Jerico Creek, Nixon Creek and Wolf Creek. The southeastern part of 
the county is drained by Duck Creek and its branch, Polliwog Creek. 


GEOLOGY 


ee 
ee ee ae 


The, uriconsolidated deposits of Tipton County consist of al- 
luvial and glacial deposits. The alluvial deposits occur as shallow 


flood plains along the major streams. Cicero Creek has a valley flat 
in which wells have obtained water, however, most of the streams are 


so small that the alluvial deposits are of limited areal extent. 


The glacial deposits consist of ground moraine and till plain. 
The morainal area has slightly greater relief and occupies the west- 
ern edge of the county. The very northwestern corner of the county 
has some morainal area. The till covers most of the county and var- 
jes in thickness from 40 to 75 feet along the north and east margins 
and becomes thicker toward the south and west. Dug wells are used in 
the till areas and, many supplies come from the clayey till. 


The bedrock strata underlying the till of Tipton County con- 


sist of rock’of. Silurian and Devonian age. ‘the Silurian strata occu- 


py the eastern and central parts of the county and tne Devonian stra- 
ta are found underlying the glacial deposits in the western quarter 
of the county. The Devonian rocks underlie that portion of the coun- 
ty west of a line extending from the northwest corner of the county 
to the southeastern corner of Jefferson Twp. The bedrock dip at low 
angles to the west. No outcrop of bedrock occur within the county. 
The Silurian strata produce an abundance of good water where pene- 
trated. Tho water comes from limestones. The Devonian is 
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overlain by thicker drift, however,. these Devonian 
limestoncs usually carry excellent supplies of ground water. 


General Geological Section Tor the County 


SN | EN EE CY A ES 


eee: 


Quaternary: 
Recent, -- sands, clays and gravelS .« « 2 « « « sU- 40% 
Pleistocene, -=- sands, clays and gravols . . . 0-150! 
Devonian: Limestones a « "se et er ee ew ote |e Geile G- 60! 
Si burten’s, Limes Come $7) ce nei ay oe a ee ee ee 0200! 
Ordovician: limestone and shales (Cincinnatian) <- .. AeAt 
(Detormined from well logs) 
Ordovician: limestone (Trenton-Moveawkian) 2. 2 6 6 « « » “oO? 


Sources of Water Supply 
Surface watcr supplies may be obtaincd in Tipton County from 

streams and springs. Additional supplics of surfece water may be: 

obtained by the impounding of water in s tyooms and on water shea 


Ground water may be obtained from a number of fexe oo lonteatal 
horizons. The Recent and Pleistocene deposits carry potable supped 
of ground water. Also the bedrock formation immicdiately undcrlying 
the glacial drift bears good ground wator,. Tho Ordovicim strata at 
still greater depths boar mincrelized water. Many wells drilled To: 
natural gas or oil penetrated Trenton strata, boarane salt Watore 


Sioa formatiors have not bsen tested in this county, howover. 
it is likely, that, water from thesc, decpor forme tion would be highly 
care ited and unfit for domestic purposcs. 


Vator Supplios of Towns in Tipton County: s.#5 ae 


Tipton. -- (population 4,861) Tipton owns its watorwerks 
which sccurés a supply of water from five wells. The water is 
derived from the limestoncs and=shales underlying the glacial drift 
‘Bedrock is found at a depth of 110 foot. Water riscs to within 50 
foct of the surfaco in the wells. Private wolls obtain supplies of 
water from the wator-boaring gravels et depths from 30 to 100 feet. 
‘In most cases the gravels bearing the water are over lain by 
imporvious clay thus protecting the supply from contamination. 


The following towns do not. maintain public water supplies: 
Kempton. -=(population 469) 

Sharpsville, --(population 512) 

Windfall. == (population 734) 


Typical Wells cot Tipton Counby 


Location Depth Quality Qauntity Formation Construction 
T2IN-R4E | eee : 
: Seetzieen Seria Hard — Abundant Gravole Drilled 
Sipe” sna rm : Limestone 
at 16st 
T2ON-RSE _ wake gil bios me sOMkL Z : 
Sie, 10). em BO R ae Gravel & Driven & | 


Limestone drilled | 


Location 
—— 


TOON-RSE 
Sec. 5 


TE1IN-RSE 
Sece 6 


“Q2ON-R6E 
Sece' Ol 


T2IN=-RSE 
Secs’ 55 


T21N-RSE 
Sece' 2 
T2e2N-RSE 
Sece 16 


TOIN=RSE 
Sec.’ LO 


T22N-R4E 
See eT 


T2S5N-ROE 
sece Ol 


| T21N-R6E 
HeC 6 19 


T22N—RSE 
BEC. 3O 


Tetersburg 


Tipton 


Windfall 


Sharpsville 


Kempton 


Curtisville 


Elkin 


Goldsmith 


Groomsville 


Hobbs 


Depth 
20-100 
35-200 


20= 90 


20— 60 


15=120 
25= 40 


15= 65 


18+160! 


15=150 


2O0= 60 


15=280 


20-125 


68~114 
165 
20= 350 
60= 80 
2Q0- 80 
68-100 
55-200 
265 
20+ 90 
90 

20- 60 
240 
15-120 
25= 40 
120 
13= 65 
180 
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Quality Quantity Formation Construction 


Hard 


nt 


W 


Abundant 


Gravel & 
Limestone 


Gravele 
Limestone 
P65! 
Gravel# 
Lime stone 
at 90? 


Gravel 
Limestone 
at 240°: 


Gravel 


Gravel- 
Lime stone 
et OF 


Gravel= 
Limestone 
at 180! 


Gravel & 
Lime stone 


Gravel & 
Lime stone 


Gravel & 
Lime stone 


Gravel & 


Linestone - 


at Soot 
Grevel-= 
Limestone 
at 190! 
Gravel 
Lime stone 
Gravel 
Limestone 
Gravel 
Lime stone 
Gravel 
Lime stone 
Gravel 
Limestone 
Gravel 
Limestone 
Gravel 
Gravel 
Limestone 
Gravel 
Limes tone 


Driven & 
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Drilled 
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drilled 
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(146a) (From Water Supply Paper No. 254, pe 220) 


MINERAL ANALYSES OF WATERS IN TIPTON COUNTY (146a) 
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Area 162 bread miles ae: | Population 55 880” {Census sd 1930) 
Union County is Laas in eastern central’ Indiana. i 

its eastern boundary is the Indiaa-Onio State line. It is third 

county north of the point wheré the Onio. River. first touches Indiena, 

Liberty ,is the SoD ty seate ; 


The ,.maximum Siete: in the. county is 1,150 feet- Maipewe geellevel , 
the minimum7is 680 feet, thus -giving.a. total’ “relief of 450 feet. 
The maximum }oeal relief, is 250 feéts | The county isa part of the. 
BearbormaUpland.s- « si svinn clpty ye, eagles a A ke se eee ea a 
"The topography in. the eastern and western halves of Union 
County varies greatly. “Iniiédiately east of .2 line drawn due north 
and south through Liberty is a slightly rolling surface, becoming 
more and more level farther east until a distance of three miles 
is reached. East of this we find a gently -undulating plain. contain- 
ing rather extensive areas of the dark colored soils. This topogra- 
“phy is due largely to glaciation. Although the surface west of this 
line, which passes thr ough Liberty, is also-covered by the Later 
Wisconsin drift, yet. the surface features are mainly due~to erosion. 
The valley of the: East Fork.of Whitwater River, which traverses the 
western quarter of the county from north to south, has a depth of 
more than 100 feet, while the valleys of Hannahs, "Silver and Kich- 
land Creeks, which, join it on the west, and Ellis, Turkey, and Simp- 
Son, on the east, are 50 feet below ‘the adjacent uplands. In pre- 
glacial times the valley of -the Hast Fork was 200. feet deeper. than 
today. This has-been learned by borings which have gone down: throug 


200 fect of fluvial materi al before reaching the bed rocke 


"An older arift seems to underlie the Later Wisconsin, as was 
apparent when a wéll at Liboe rty, below the till formation at a 
depth of 55 feet, passed through a bed of swamp muck, containing 
leaves. A similar experience was met two mites.south of Browns- 
ville, where avwoll passed through swamp mucx below gravelly drift 
at 20 or 30 feet. These indicate a glacial topography overridden 
by the Later Wisconsin ice sheet. The combined. thickne sses. of the 
two drifts are from 20 to 40 feet on the ne upland." (147) de «see: ea 
(147) Taylor, A. &., Soil Survey of Union County, 34th Annual Kept. 

RS eos of Geology and SERA aoe epee pp. L06= bad Fo 
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vasine The East ibrk of ira bawater ‘River cree from north fp south 
through the western part of the county. Whitewater River receives 
three tributaries from the west, Simpson, Turkey, and Ellis Crecks, 
The tributaries on the east are Richland, Silver, Hannahs and 
Dubois Creeks, The eastern part of the county is drained by Four 
Mile Creek. The southeastern part is drained by Templeton Creecke 


GEOLOGY 


rs ee ee 


The unconsolidated deposits of Union County consist of glacial 
drift, valley train materials, flood plain deposits and residual 
Soils. The county was covered by the tivo glacial invasions. 


| 
462 | 
f 
On the uplands the drift is not ‘thick,:usually between 20 and 49 
feet. In the river valleys the gravel deposits in places are as 
much as 200 feet. The valley flat areas are not extensive but 
locally are important as sources of ground wateLre 


Ordovician and Silurian strata underlie the drift and in 
places outcrop in Union County. About twénty squaré miles of 
Silurian oceur in the northeastern. corner of the county. 


Generalized Geologic Section for Union County 
Quaternary : . LETS de A a 
, Recent © iit eh @ ee Se. '@ By SLyLy BS oe gp OV 4g VEU pe Rie ens 

Pleistocene, == glacial drift, SO g. aia 

valley train gravels - Om 50f. 
DL Luirion ss 2. 2 * «© © @ © © © © © © © © © © © © 200 
Ordovician: Bee TOG E NM gg VE Sg Mog ae og erg e e e “600 


SOURCES OF WATER SUPPLY 


Surface supplies of water may be obtained in Union County fror 
streams and springs. Cisterns are used where supplies cannot be 
obtained in wells of reasonable depth. ty | 


Ground Water »-- The glacial drift, valley‘trains, and flope 
. plain deposits aré the chief sources of ground water within the 
countye Usually the drift is of sufficient thickness to warrant 
adequate suppliese The valley train deposits along the streams 
contain an abundance of water.e. ! | Beh me 


The bedrock formations bear some water, though the Ordovician 
limestones are not aquifers. Portions of the bedrock when adjacent 
to drift or other unconsolidated deposits usually are porous and 
wells need only penetrate the bedrock for a few feet. 


Natural springs are plentiful in the county. 
, Water supplies of towns in Union County 


Liberty « -=- (population 1,241) The city of Liberty owns its 
water supply, which is obtained from tubular wells, Two wells whict 
penetrate bedrock at 90 feet furnish the supply. The water level 
is.at 56.feet... ‘The wells are..10O.inches..in. diameter. ...Iron and sn 

pur have been noted in the water. — ow | 
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GENEREL FeATURES 
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Area 255 square miles Population 113,320 (Census of 1930) 


Vanderburgh County is situated in southwestern Indiana. Its 
southern boundary is the Ohio River and Indiana-Kentucky State line 
It is the second county east of the Wabash River, which is the 
Indiana-Illinois State line. Evansville is the county seat. 


The maximum altitude of the county is 600 feet abeve sea level, 
the minimum is 321 feet, thus giving a total maximum relief of 279 
fect. The county is a part of the Wabash Lowland. The Ohio River 
bottoms are from two to five miles wide, also Pigeon Creek and 
other streams have wide valley flats in their lower courses. The 
northern part of the county is fairly level uplands, being 150 
to 350 feet above low water on the Ohio. The maximum local relief 
is 140 fcet. 


Drainage. -- The surface waters of Vanderburgh County are in 
part carried to the Ohio and in part to the Wabashe Pigeon River 
enters the county from the east and flows in a southwesterly di- 
roctionto enter the Wabssh at Evansville. Several .small tributerics 
of this stream dr-in the central part of the county. Big Creek and 
its branches drain the western and northern portions of the county. 
Bayou Creek drains an area in the southwestern part of the county. 


GEOLOGY 

The unconsolidated deposits of Vanderburgh County consist of 
alluvial materials, loess, glacial drift and lacustrine deposits. 
The Ohio River has a wide valley flat known as the lover or first 
bottoms which is subject to overflow. Alluvium also occurs along 
the smaller streams. The South Fork of Big Creck and other streams 
have in their upper valleys deposits of older silts. The deposits 
are thought to be pre-iisconsin in age. They consist of reworked 
loess with a clayey texture, but in places sandy and grevelly. 
The giacial drift in this county is very limited in areal extent. 
It is found only in the extreme northwestern corner. Soutneast 
of the glacial margin in Vanderburgh County occurs some ten aquare 
miles of lake plain soils. There are two areas, one located in the 
northwest corner, along Flat Creck, and a smaller area about Staser. 
The deposit consists of gilt, fine gravel, and clay. 


The bedrock strata of Vanderburgh County are of late Pennsyl- 
vanian age, post-Allegheny. They consist of sandstones, lime- 
stones, shales, coals and underclays. 

Generalized Gcologic Section for Vanderburgh County 
Quaternary: 

Recent,-- chiefly alluvium , «4 « + + ee © wo QO =50! 

Pleistocene, -- lake and drift deposit ao ee Lee 
Pennsylvanian: e e ° ° e e e e « ° ° e ° @ ° e ° s . ° LLOO? 

Post-Allegheny, -- 

Allegheny; --(Not exposed except in very southeastern corner 

; of the county) id 
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GROUND WATKR 


Vandérburgh County has extensive areas of valley flat land. 
Water occurs at shallow depths in these areas, Many wells optaa | 
water from 20 to 40 feet, Occasionally compact clays inte 
bottom lands necessitate deeper drilling for adequate supplies. 
Usually ground water is readily obtained, unless on the Ouccuas 
of an impervious Pennsylvanian shale, The ei of wells dritled 
in the county for oil and gas show various water sands in the 
Pennsylvanian. . Frequently mineralized Ww exbeonan: occur in these form: 
ations. Welis which penetrate the underlying NiasL 3h ee ox 
colder formations will obtain mineralized waters, : 


Water Supplies of Towns in Vanderburgh County 


Evansville. -- (population 102,249) Evonsville owns its publi. 
water system. The supply is obtained from the Ohio River. The | 
water is thoroughly treated before use. 
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GENERAL FLATUR.S 


Area 254 square miles | Population 23,238 (Census of 1930) 


Vermillion County is situated in central western Indiana. Tts 
western boundary is the Illinois-Indiana State line. It is the 
fifth county south of Lake Michigan. Newport is the county seat. 


. The maximum altitude of the county is €6c2 feet above sea level, 
‘the minimum is 400 feet,. thus. meking a total maximum relief of 
Meee Teeti.- ‘The maximum.tocal relief. is 140 feet. 


Coryell (142) has described certain feacturbs ‘of. the county 


(148) Coryell, H. N., Soil Survey of Vermillion County, 38th 
_ Annual Report, Indiana Department ‘of G, clegy:- and: Natural resources, 


A a ee SS ES SS 8 SA cence meson oe 


as follows: : "Topographical features divide the county into three 
distinct-regions: first; thé alluvial’ soils and Pivér bottom; 
second, the rolling lands; third, the prairies.-The first of these 
is a narrow strip of land, that follows the general meanderings of 

“(the’river., (Af Glinton it-is only,a,mile,wide but gradually widens 
“northward and again returns to the riyer just north of Hillsdale. 
‘Tio miles south of Newport the bottem, land is one and one half miles 
wide and retains that width northward to-.Little Vermillion River. 
North of this river it widens to two and one halfimitles,e. At 
Dickason the alluvial soils: are three and quarter miles wide and 
are krovn locally as the Black Sand Prairie. One mile north of 
Perryville the terraces. end. “In the reméining sections northward 
the alluvial soil consists of only the river bottom d@posite of a 
quarter of a mile or so in width. The Sioux, Wabash and Muck 
Series constitute the soils of the first district and their des- 
eription will be given.in following papers. ". | 


"The second district lies to the west and adjacent to the 
first. It consists of the hilly and rolding land... This is 
spoken of as the upland soils; consisting of the Miami and Care 
Pington series. The forests of Vermillion County grew principali 
upon these rolling uplands, of which a few wood lots remain, thav 
barely give us more than an idea of the species of trees that com 
posed these early forests." 


"The third remion lies to the west of the second and is not 
continuous throughout the county from north to south. In fact 
there are ‘only two districts that make up this division; ene lying 

_ about Dana in Helt Township and the other about Gessie in High- 
land Township. These are the prairie regions of Vermillion County, 
| being the eastern limits of two of the lobes of the Illinois 
Prairie, or Chicago prairie that project iato Indiana... ." 
Drainage, —= Vermillion Cseunty lies within the wabash River 
adr-inage system. The Wabash forms the boundary for the eastern 
Part of the county. Browns Creek, a tributary of the wabash, 
|Grains the south part of the county. Spring Creek drains an area 


/in the northern part of the eaunty. Vermillion Kiver crosses the 


| 


. 
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central portion and gathers the surface waters through several 
short tributaries.in that part of the countye. The Little 
Vermillion River and its branches gather the surface waters 


from the south-central part of the 


GLO LOGY 


- = ne 


eee 


The uziconsolidated deposits’ of 
alluvial soils of the bottom eas is | 


county o 


Vermillion County consist of 


river terraces, gl eedad 


sylvanian ages The posteAllegheny rocks ace represented in the 


southwestern quarter of the county, 


the ciel aie is eb 


by Allegheny rocks, with the exception of the bottoms of th 
Wabash, under which Pottsville rocks: occuss, The entire se 


sylvanian system is represented in 


the countye Coal has Deey 


important in this county for many years. Geological conditions 


necessary for the occurrence of pativet 


springs are frequent in 


-érift: and. residual: soils. .Tme: bedrock f eon ep ae are of Penn» 


“Vermillion ee There are many large: springs pet: the river 


bluff Sues 


SS cS A 


Quaternary: 
Recent, ei. we te Sle lek ell eid ey Tet Jetive 
Pleistocene, 6 “sive ke Psi ° © @¢ @ 


Pennsylvanian :. + oie t et Bey am ol elt 


PosteAlleghenyy ~~. 
Allegheny, -- 
. Pottsville, + ie 
Missisiippian: -: Mat auecaee 


GROUND: wATER 


water may be obtained in the fiver alluvium, terrace deposit: 


a Eve oT iS e 


—_— 


a? 


glacial deposits and bedrock strata of Vermillion County. 
heverett , in U. S. Geological Survey, Water Supply Paper NOe 26, 
has given the following information on individual ‘wellsg — 


"On the till plain, in the northern part of the county , welts 


enter a blue till at about’ 6 or 8 feet, and obtain water in the 
beds of gravel or sand associated with the till.at depths of 


15 to 25°feet, There are ‘very few deep wells, though the recor’ 


of one 56 feet in depth was™ obtained.« This is situated near t1 
State Line, an he northwest corner of. the COE Us and is maint: 


through blue till. 


"Wells on the gravel terrace of the Wabash, in the northern | 
to depths of ‘60 or 80 feet, 
and eccasionally LOO feet, through sand and gravel, before enter 
ing a water-bed. In passing westward from the river the gravel | 
becomes shallower, and till is-encountered before reaching the 
level of the river. It is not rare to find beds of muck contain 


part of the county, are often sunk 


ing wood -and leaves at the base of 


the gravel. ‘This muck is 


thought to be an interglacial flood=plain covered by lac 


gravels of a later invasion. © 


"In the villages of Eutieg ilies and Cayuga, which are situated 


on a low terrace of the Wabash near the mouth of Big Vermillion | 


River, wevls are ordinarily obtained 


Mat'40 feetoor less, at 


2 | 
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about the devel of the Wabash Rivers 


"On the uplands west of Eugene, in Section 8, and at an 
altitude about 160 feet above the Wabash River, a boring 241 feet 
in depth failed to reach rock or obtain water. It was mainly 
a compact blue till. 


"At Newport the wells range in depth from 12 to 88 fect, and 
obtain water in gravel between sheets of till, 


"At Clinton wells are usually sunk to a depth of 60 to 5 
feet in gravel, and obtain water at about the level of the Wabash 
River. A boring for coal at this village, made on the low bottom 
of the Wabash, penetrated 100 feet of drift before entering rock. 


"On the uplands, in the southern part of the county, wells 
are ordinarily obtained at about 35O feet, in pravel between till 
sheets. 


The Pennsylvanian formation which underlie the county con- 
tain some water-bearing sandstones and coals, though in many 
instances the waters associated with coal are mineralized, 
Ground water, springs and surface supplies are now readily ob- 
tained so it is unnecessary to drill deep and expensive wells. 


LS ES SS ES EE SS NS cS 


Clinton. -- (population 7,956) Clinton owns its water:system., 
Nine wells drilled into the gravel deposits along the Wabash 
River furnish the supply. lWlater stands within seven feet of the 
surface. The wells are reported to be 26 inches in diameter, 


Danae == (population 859) The town of Dana owns its water 
supply, obtained from a tubular well. 


Cayugase -- (population 968) The town of Cayuga owns its 
water supply, obtained from a tubular well. 


Other towns in Vermillion County are as follows: Fairvicw 
Park (population 1,106); Universal (population 642); Perrys- 
ville (population 435); and Newport (population 777). Accordine 
to present information these towns do not maintain public wate 
systems. 
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VIED ey) rie t & 
eee vara SOE ena aah SURES. 
~~ hrea‘ 409- square miles . Population, 98,861 ‘ae ensus of 1920) 


Vigo County is located in central western Indiana. [ts 
western “poundary 4s the Itttineis-Indiana State line. ~ Ee ete 
sixth county south of. Lake Michigan and the fifth county north 
| ia Gnd ianarKentucky Stats. ine. repre: iinute is the county scet. 
The maximum “altitude in “Vigo County is 673 feet above sea 
Jevel, the minimum is 440 feet, thus making a total: maximum re- 
Vet .of 233 feet. . The maximum “Local ‘Yelief is’ 100 feet. The 
most prominent topographic . feature of the county is the. ‘dbash 
Valley. -It is from five- to six miles wide and extends through 
the whole length. of the county, forming ‘the State boundary in the 
southern one-tnird of -the county. Most of the vrésent flood.plain 
igs from 14 to. <0 feet above low water in the river. Between the 
flood plain andthe bluffs there are ere agments of ea low terrace, 
which is either gravel | or wa The “eastern two-thirds of: the 
Wealey is occupied by a gravel terrace... The “Jisconsin drift 
mantled a small area in. the northvestern part of the county. Its 
Margin.is a moraine. The uplands east of the “Jabash are: fairly 
plane. They are mantled with Illinoian drifti | 


. Drainage: -- Vigo. County liss wit*in ‘the “fabash drsinage 
basin. (Small area in the southeastern portion of-the county 
i “ % fe a, SA as de Se ca 

fe GOreined by. Splinge.Creek,.a tributary of the “él River, and 


by another stream which flows into Sullivan County; Stat streams 
also drain portions of. the county through Sullivan County, into 

the Wabash. . Prairie Creek.drains an area in the southwestern 

part of the covynty. and enters the. Wabash River. .Browns Creek and 
Soal Greek drain an area in the northwestern part of the county 
into the labashy Eastern bributeries of the ‘labash which drain 
the northeastern part of the county-are-Spring Creek and Otter 
Speek. Lost Creek:and Honey Creek drain the east central part 

of the county and Honey Creek, a portion of. the west-central part. 


$ 


GEOLOGY 


The unconsolidated deposits of Vigo County consist of glacial 
iIpift, river alluvium on terraces and flood plains, and residual 
BO@iis. .The alluvium of the- first bottoms averages. from 14 tO 20 
Peet in thickness. The terraces stand at. different heights above 
che river, one is approximately 35 feet, the other is about 60 feet, 
The glacial drift of the county varies in thickness from a thin 
Mantle to as much as 150 feet, 


469 


The Pennsylvanian rocks which underlie the drift and which 
outcrop at various places in the county are of Pottsville, Alieaae 
gheny, and post-Allegheny age. The Pottsville occur at the sur- 
face in the extreme northeastern corner of the county and occupy 
a smell area. They dip to the westwerd.and underlie the younger 
Pennsylvanian formations. nee vr 


Generalized Geologic Section for Vigo County 
Quaternary: ee i ake Wiese ae ! 
Recent, -- chiefly alluvium . « - « s+ ee « » Oe ee 


Bleksteocené,. «4 Rie «ee ee Se ee ee Soe Ge O=-150! 
Pennsylvanian GR Are, Ws coum ame SU aint TR aha altace meee diohin | oar goer dry LOO fe 


mere ee ae 


GROUND “WATER 

The glacial drift is the chief source of. ground water in Vigo 
County. Along the Wabash River sands and gravels extend 100 to © 
150 feet in depth. Water usually. occurs in wells at or near the 
level of the river.-Due to a lack of clay in the gravel many wells 
had to be abandoned for sanitary reasons, in the city of Terre 
Haute. The use of private wells in the city has not been Pecom-= 
mendeé for years. Leverett: has stated that the uplands west of 
the Wabash have: drift varying in thickness: from 10 feet or less Up 
to more than 100 feet. The drift on the uplands east from the 
Wabash is generally but 20 to 40 feet in depth. It is probable, 
however, that tributaries of the Vabash, now obscurea by the Clie ,. 
have a’ filling of more than 200 feet. In the Wabash Valley borings 
at Terre Haute show a thickness of 150 feet of drift, the rock | 
floor being nearly 100 feet below the bed of the present stream, 
Wells are usually obtained in the drift at depths of 20 to 40 feet 
or less, there being very few deep wells in the county. 


It is usually unnecessary to penetrate the Pennsylvanian 
formations in the search for water supplies in-this county. Some | 
of the sandstones and coals are aquifers, though some of the | 
water is unfit for use. The Pennsylvanian. contains considerable 
thicknesses of shale beds which are impervious. Usually the 
farmer and home owner in the small community can not afford to 
drill a deep well, so cisterns or artificial reservoirs must De 
utilized, if the ground water is inadequate. 


Vater Supplies of Towns in: Vigo County 


Terre Haute. -=- (population 62,810) The Terre Haute Water 
Works Corporation furnishes the city of Terre Haute with water, The 
source of supply is the ‘iabash-River. 


‘est Terre Haute. -- (population 3,588) ‘Jest Terre Haute 
owns its public water system. Five wells drilled into sand and 
gravel furnish the supply. ‘Water stands from 12 to 18 feet in 
the wells, nas 

Riley. -- (population 260) and Seelyville (population 825) 
do not maintain water systems, 


4'70 
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Area 425 square miles Population 25,170 (Census of 1930) 


Wabash County is located in north-central Indiana. It is the 
third county south of the Indiana-Michigan State line and the 
fourth county west of the Indiana-Ohio State line. Wabash is the 
county seat. 


<>. The maximum altitude. of Wabash County is 950 feet above sea 
level,’ the: minimum is 685 feet, thus making 2 total maximum relief 
of 245 feet.. The maximum local relief is 120 feet. The valley of 
the Wabash passes through the county a little south of the center, 
and is the important topographic feature of the area.. The north- 
western and eastern portions of the county are morainal, the re- 
maindér'is till-ptain.- As a whole the county-is a broad, rather 
-level plateau, with the large Wabash trough cut into it. 


Drainage. -- Wabash County lies partly in the Eel River and 
partly in the Wabash drainage areas. Eel River enters the county 
near the northwestern corner and.flows diagonally through the upper 
‘third of the county. The branches which it receives from the north 
are Clear Creek, Silver Creek and Squirrel Creek. Prom the east it 

“receives Paw Paw Creek and Bear.Grass Creeks =~ 


The Wabash River receives from the north the waters of Kent- 
ners Creek and Lagro Greek. From. the south it Yecéives “the saTa- 
monie River, Treaty Creek and Will Creek. . The Salamonie River en- 
ters the county from Huntington County, and flows northwesterly to 
enter the Wabash a few miles from. the eastern boundary of the 
“county: The Mississinewa River crosses the southwestern part ot > 
the county and receives surface waters from tie southern part of 
the countys ae 
GEOLOGY 

‘ or 
| _ The unconsolidated deposits of the county consist of alluviur, 
glacial drift and residual soils. The only important alluvial de- 
posits, along the bottom of the Wabash Valley, average less than 
“one mile in width, though they are wider locally. Their thickness 
varies, but at Wabash they are approximately 60 féet. The Eél Ri- 
ver and Mississinewa River have flood plain deposits which locally 
are of importance as water bearers. 


The moraines northwest of Eel River consist of irregular 
knholls, ridges. and kettles. Lakes occupy the. larger depressions. 
The morainic materials run from 100 to 200 feet in thickness. The 
“Mississinewa moraine extends northeastward and southeastward from 
Wabash to-+the county limits. These moraines are not as large as 
the moraines northwest of Kel River. os 


* M4ll. plains occupy about two-thirds of the surface of the 
county. The drift varies from a thin mantle to 400 feet in thick- 


ANT 
ness, A boring at LaFontaine penetrated 400 feet of drirts. tame 
was an old preglacial channel. and has been traced southeastward intr 
Grant County. 


Wabash County is underlain-by-Silurian strata. The biscee 
Creek limestone underlies .the drift over most of the county ana aie 
Mississinewa shale outcrops along the streams. 


Ge eneralized Geologic sect pALOK for “Wabash _County 


Quaternary: 


Recent, -- Chiefly aliuvium.. 4. s66«te#8t st } » oe 
Pleistocene, ; 8 MAM OY deadel, ho 2 geeti ly vee 
Silurian: vit imine | | 1 ne 
Liston Creek, -° — limestones ..4°%: sus ieee). Shae 
: thickness 
unknown, 
; py de Ky - . 15-30" 
Miesissinewa, = ghelel! ley i GA a otha tay el dae Total 
. thickness 
unknown 
GROUND _ WATE aK 
ALL. the dates deposits of Wabash © Sian fy carry abundant sup- 
plies of water. In many deposits of alluvium the water table’ is nea: 
the surface. The meraines and till plains are very importance cc 
of water. Dug wells are in use to obtain water.from the more claye; 
portions of the moraines and till. In old pregracial channels | 
ground water occurs in the gravel and sand associated With -Ume tf. 
Many drilled wells obtain water from the till, but’ better ito 
are obtained from the bedrock. 


The Silurian strata underlying the county are aquifers. The 
pts Creek limestone which underlies the drift bears plentiful 
ater. It is usually not necessary to penetrate ‘thé "rock mereusaan | 
a few feet. 


iy ml ncn mele a= Ott pts SR a Sipe Sain Sabri Seems aie jes mas sNablia inl ean ee 


Wabash. - - (population 8,840). The Northern Thataae Power 
Company ge cer bias Wabash with "water. Tubular wells-dritled into 
gravel and limestone are the sources of supply. Seventeen wells 
are. in,operation. Bedrock is penetrated at 98° Teet, and Watea ua) 
curs-at 65 feet in the wells. The water is hard with a trace Of | 
iron present. Many of the wells flow. 


LaFontaine. -- (population 604). The town of LaFontaine owns | 
its water system. One well drilled into coarse gravels is the 
source,.of supply. . Bedrock occurs at 400 feet. ~The depth’ to Waa | 
level is 30 feet. . 


North Manchester.-- t pdt ott 2,765). North Manchester owns 


its water system. Nineteen wells furnish the supply. Water level 
is 10 to 15 feet below the surface. | 


id 


ig obtained from one tubular well. 
feet in this locality. 
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Roann. -- (population 395). Roann owns its water supply, which 


Bedrock is penetrated at 105 
The town water supply comes from gravel. 


Lagro. -- (population 467). The town of Lagro has no public 


water system. 
Location Depth 
T29N-RSE, 

Sec. 2d 50-60! 

Sece oO 50-55! 

Sec. <6 50-100! 
TLON-R6E, 

BeCe. .o 100! 

Bec. < 70! 
T2ON-R7E, 

Sec. O ---- 

Bec, _ 6 ---- 

Sec. 15 50! 

Sec. 34 2257 

Sec. 54 230! 

Sec. 54 200! 

Bec, . o 20! 

Sec. lO 50! 
‘wpec. 1d 160! 
T2EN-R7E, 

Sec. 54 20-40! 
TE7N-R7E, 

Bec. 96! 
T28N-R7E, 

Sece 27 54! 
T27N-R7E, 

Sec. 39 15-20! 

pec. 15 163! 

Bec. 27 50-40! 
T2LEN-K7E, 

Sec. ll 25-60! 

Sec. o7 160! 

BEC. 04 3&3 3----- 

Sec. 28 80-120! 

pec. 28 15-20! 
Te27N-R6E, 

Bec. o7 
T2LON@RVE, 

sece 6 25-140! 
T2ON-ROL, 

sec. 56 30=85! 
TL6N-R7E, ee 

sec. el 15-100! 
TCON-R6E, 

Sec. le 15-65! 
TL7N-R8E, 

Sec. 18 30-120! 


Typical Wells of Wabash County 
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GENERAL FEATURES 
———————————— 
Area 368 square miles es: Population 9,167 (Census of 1930) 


Warren County is situated in the western’ part of the State. 
Its western boundary is the Illinois-Indiana State line. It is the 
fourth county south of Lake Michigan. Williamsport is the county 
seate Rego me Be es « .~Prrodneoil. 
The maximum altitude of iarren County is 750 féet-above sea 
level: the minimum is 48 feet, thus making a total maximum relief 
of 265 feet, The maximum local relief is 150 feet. The county 
has been included in the Tipton Till Plain; however, it may be 
further divided into three distinct physiographic regions: (1) the 
river flood plain and terraces; (2) an undulating to rolling belt 
of timbered land; (3) the level to undulating prairie. 


Drainage. <-- The larger part of Warren County. lies within the 
Wabash River drainage areas The Wabash forms in part the eastern 
and southern boundary of the county. Little Pine :- Creek drains. the 
éxtreme eastern portion of the county and flows into the Wabashe 
The east-central part of the county is drained by Kickapoo Creek 
and its tributaries. The central and. north-central part is drain= 
ed by Big Pine Creek and its tributary, Mud. Pine Creek. Rock Creek 
and Redwood Creek drain an area in the south-central-part of the 
countye Possum.Run arid the North Fork of Spring Creek drain the 
southwestern part ‘of the county. All of the above named streams - 
are northern brahches of the Wabash. The northwestern part of the 
county is drained by Jordan Creek and its branch, Little Creck, 
Jordan Creek is a.tributary of the Vermillion River, the waters 
of which reach the Wabash in Vermillion County,. to .the south. 


GEOLOGY. - 


The river flood plain of the Wabash in Warren County ranges 
from the one-fourth of a mile to 23 miles in width, The alluvium 
is variable in thickness, ranging from a few feet to 20 feets The 
bottoms are usually bordered by broad low benches or massive gravel 
terraces that rise from 25 to 75 feet above low water in the river. 
The "Barrens" southwest of Williamsport, the terrace east of 
Kickapoo, and "Mound Prairie" on the southern boundary of the county 
are the best defined terraces. Large springs have issued from many 
of the terracese 


Wiarren County is crossed by several conspicuous ridges of drift. 
The county is within the wisconsin glacial invasion. It is esti- 
matea that fully one-half the area of the county is occupied by 
morainal drift, The remainder of the county has till at the surface. 
The drift varies from the outcrops of bedrock where it is entirely 
gone to thicknesses of 400 feet. . 


Mississippian and Pennsylvanian strata underlie the county, 
The northeastern part of the county is underlain by Mississippian 
(Borden) strata. They outcrop as far westward as Williamsport, 
occurring some two or three miles down the Wabash below Williamspor® 


2) 
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The remainder of the seemmiy ‘has Pennsylvanian (Pottsville and Al-= 
legheny) rocks ee ee the drift. The strata dip west to 
southwestward. 


Generalized Geologic Section for Warren County 


Quaternary: é 
Recen? #180. (toteaeriods.nk § ee 8 @ O- 75! 
PLSOLStocene ag athalecicelilE ee afe,Oeteos 
Pennsylvanian: air 
' Allegheny, -- 
Pottsville, <= Ties | 
Mississippian $ ee eVesie HOTS te whe : 500t? 


GROUND .WATER . 


Sand and gravel occuring either in glacial drift or river de- 
posits are* ths @hief sources’ of ground water in; Warren Countye 


Few deep wells have been drilled in thé county. Water in suffie 
cient quantities is obtained at piss lad diac dowroy ge SOF has though many 
water wells go to 200 and 300 feet, -Leveréett has; 3aven. fae 


formation on individual mn 1 Ls as FOLLOWS ps: - 


Ti50) Leverett, Frank. Wells of orca see Oar oe Geological 
Survey, ia Water-Supply Paper No. 21, 1899, DPe 667 

"At Williamsport, the county seat, wells vary greatly in depth 
there being a range from 14 feet up. to about LOO feet. In a pores | 
tion of the city pock is struck at 10 to 15 feet, but thére are | 
places where the ‘drift attains a thickness of 85 "feets A boring f 
gas at this city, 1,540 feet in depth found fresh water at a fi 
Go Lee. an sree ‘quantity: also, at about L65 feet. . From thesia t 
depth water rises within 3e feet of the surface. Salt°water was | 
struck at about 1200 feet. Gas not being obtained, the salt water 
was shut off, and the. fresh water is thus available for water supp 
The well is estimated to yield 20 gallons per minute e 


On the Wabash terrace be low Williamsport. which stands about 1 
to llO feet above the river, several.wellis have been sunk to the 
level of low water in the river. They are through gravel or sand | 
their entire depth. The water rises and falls with the rise and | 
falloof2thesraveng . 


A boring for coal at west Lebanon pentrated a soil containing | 
wood and leaves beneath the blue till at a depth of 140 feet. Hoc 
was entered a short distance beneath this soil. About a mile gout 
east from West Lebanon, on ground nearly 100 feet higher, rock is” 
struck at a depth of only 60 feet." 


The Mississippian strata nide'ph underlie the county are not fat 
bearinge The Pennsylvanian formations, contain several strata: whic 
bear fresh water, notably the sandstones and coals. In some insta 
the Pennsylvanian strata bear mineralized water. With water in su 
ficient quantities to meet all ordinary needs, at shallow de pths, i 
is not necessary to test out the deeper formations. The shales of 
the Pennsylvanian will not bear water, and when the Mississippian | 
(Borden) formations are penetrated, it is useless to continue furt 
drilling in the quest of fresh water. ! 
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— x mates Supphics of Tovns in Warren County 


West “Lebanon. “= Hpobulatibm 595) The town of West Lebanon owns 
‘its water system. Two wells furnish the UPD LY 9s’ The. water. level 
* Hs’ from 15 to 50 feet in, the Otyinatiin Seige tA “sittaq (ethers 


jie +s Se sme 


Williamsport. -- (population 2 053). Williamsport owns its. water 
“system. Two wells drilled into sa nd furnish -the. supply. Bedrock 
is penetrated here at 210 feet, and the water. level is. seen S. to 
be 100 fect. * | | 


> 
S bp 2 = 


_ Estee » . <-(yopitation 173} ris In mob ant Po He 


——o.« 2 kA St 


Pine Village (population 323) and, State ‘gine City (population 
165) ~do not maintain Public water Sysbems « Os aX eS pe 


= 


oe 


; Typical <<: of £ Viarren County \9 fe 
Township | BY LTAo uly: 
and section ae Well Quality. quantity Depth. Formation 
= 0. iffans . ~iiss teaet * S68 . me a Vira als ; 
S.Wiez-11/23/7 Rosa Ritenour Hard Ftents “40% swansea 
S.W.7-10/23/7 John Riténour = " ¥ 35=72' Sa,-(Coal) 
SEsz-9°/23/7° Ce Be Russell~ *'" Bt hoes. 140" CA / keabeweme © 
‘S.EL3 ==B* [23/7 ; Wme Bisel + Fh <a yc = 135 ;" ‘ame, Sede age AE 
$.%.4+8°/23/7°>R. Py. Strong 9" Mica = RESO TA ehebeenben 
‘Pine Village ~secsseccevees “> @»ee oeecece 18-20 ‘ait haan oleae 
8.E.2-7./23/7 Joe Howarth Hard Plenty 45=82 Sandstone 
Nei en, 2D 7 AJ Reed Pi iT Mine : ae - @C6.@e@ ete eeecn 
S..d-7 (23/7 Fred Albright Medium"... 32p Pras de 
Jordan . , by we Ann 
SE. 2211/22/10 Pence, P.0. S6rt 4 Meee. tn) 16)L=60. Stone | 
Wy. 2-13/22/10 MeClaughlin Médiumint..32 ~>- «60 ee de ai 
N.W en -18/22/9 Mil ler=#W-E levator Hard eee Rh. “a = 80. - _ @0e@ laa '. . eee 

‘NE. 2-17 /22/9 “Wn. Beavers oil Ml te ¥ «2 405 “7, Natty 
WE, 2-16/22/9 Harry Pence Soft Mh en is a Ae Gravel 
‘S.E.=~10/22/9 J. H, Worley Hard N 40 y ata 
N. E2214 /22/9 C. Watson ensm OLSSET F 2 160- on P 
Kent h : in AS fo ; 
Wee: 6/20/9* Jay Cryte < Soft ttl bs in ri 300 SOE, detect 
OE. ¢-16/20/10 Jane Vinson 7 Sat ot Re asi a Cistern 
Sats 7/20/9 Gopher Hill ‘Hard . ~,'h et SEAN capeal, oscaeiacs 
School | 5 ~ . eh ary 
Sstiez= 7/20/9° Je Ae Beckett «Medium <Limited 200. « eeccecccoe 
N.E.2=21/20/10 F. Fowler eR Sa ON ee ALG Gagieewernden 
elie $-18/20/9 Homer Re Clem Hard Plenty oe hiln amines 
§.1 .£+19/20/9 O. M. Perry Meo: Boal, das oR Shy 
4 is & CaCog 100? @eeee2eree ae 
S.17.2=19/20/9 Joe Gouty~ VeHard ©. Plenty-Fel09 OE, Tesi 
We. 4-50/20/9 Humphrey Beckert Hard Plenty’ 24 Gravel 
|= E.7-50/20/9 Depot-Foster sp og = 95 BE ge 
‘Liberty ; if ‘ “I 
S.B.7-11/22/9 C. Watson ‘ et ols ek oem we 
| Boe bi ogrl2/22/9 Os Re Judy Tol es ee eee | L2O ececececce 
Siv¥iae 7/22/8 Clark.Dick . Mineral Plenty 270 ec ecencces 
N.t2617/22/8 Joe-Green ~++Hard {isees aod 2 oe ceccrons 
‘Siicte 8/22/8 Auto Hutz  " Mend at 4; Aone 


N.E.7516/22/8 Js -Vis Booth Mediumoy: "Sao5.4 8s ge se sec ee 


Township oe : : 
and Section Well .. Quality Quantity Depth Formation 
N.E.2+15/22/8 Andy Myers © Hard. ; Plenty, 56 Clay : 
ah teit/ee/s': Ja Kiein ,»Hard-Fe ” <<) 
S..te12/22/8 Frank Anderson Hard . ” AO) > esse Ce 
Medina | = 
S.E.2-16/23/6 Ce As Johnson," ueog) we 9 iad ote eesen 
S.Wige 8 25 6 He de Waddell Ny 3 © ‘Bt tT: f Saat + .@ O80 eee econ 
3, 1 e/es fe laelcombbet edt Sd ydoet CES: xs 3 + ieceacie aa 
SaWer= T/25/6 Wie. Ice ue ” Limited 45° _+.05 one 
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oh ly ES OP/ESYS 8S P GI Morea hE (S¥L hoi — 
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NeW 2SEY/D. SU AR. OCs Oi Btinve: | SSS mo tly <} Ahk ftv eeppeel 
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S.%.2810/21/8 LsShanrion <s° Medtumes “opie ) 165 
S.thege 9/21/8 OseFullenlove “Hara °° se 40 Gravel — 
Mls -8/21/8. Besdohusen 722i : 35 ws Sateen 
S.E.c= 7/21/6 He Mansen- "sees Stree 60. oes 
Be \iet . See Note , 
eee. rae Verels ‘oft Hard. -Plenty £288) 2a. Cqge Sam 
Siege 7 ae Le. Frénch Hard evogleis o2o1 633) So\Greeeee 
Wins dae/21 9 .-L.Chandler SofteFe "0. OBL se yeeteteee 
*-+9.R74129/21/9°> °C, Ford ° Hard Limited’, ses i) ciesees cemme 
*S:Evde1e/21/9  " é ecee 9 ©PhLowing 26.8) 578s eae ee 
“Pine «2 I ars bane wine eae pecehe ei rj a Ze Tre ae | 
gw, +412/25/8-"C. Everbe Hard Plenty .° 40 \ o Cab 
SE. te10/23/8 Thos. Young mM Bh . 28-742 Gravel 
93, deelL/23/8°. John Graves (eh sy g Tels | 12) o ACES eee 
vietel0/23/8 A. M. Tripblét " eae ees. 
Nei:ete15/23/8- John Grames «" or 1 Bry ook F 
ogy, bul /23/8 NeS.e Ste John. Medium..." * ‘lan SOE COE 
F446 /23/8° Ce Be Lath  ‘Dedrdoe ovoPero! (tu SQVCGM 
“SE ytek8/23/8 Re Lamb” " ‘aes beamed. 3534 oa ee, 
Prairie 4 : ss ~." @\eck sen 
3.E. t= 18/23/9 Jas, Bowman «" « Plenty. 38-2. ¢ec.——e 
Se liege np hee John W Little..." Mean” “Lb 40S oo Gain 


‘. os 


3.8, t=13/23/10 Chase Hartlip Condemned" "47: Je. hn 

veoungev chewy /23/10 Ee Meharry <<) ‘Hard It owe) vot 45.00) 3eneen 

S;E.2413/23/9- Roy Borders HN son) ont 6£\ 008, sean 

ween, ew /26/9° Je Fraley Saal “LLSH ae Tes | 
S.E.2-15/23/9 JH. High Fo. Se " Zoate2 8S «ae 

ror emytey6/25/9- Ne Re Graves::-..Hard.... Limited 47... Sand and 

| i weal ‘sofdes “Wa ooo ae 

"es ore, tel 7/23/D: George Tatlocke-" Plenty, 20\ \oVo ee 


SOs tet. 6 2- Gs ©, Fo He = 


en ee ae | eae ede 

apa ele/21/10 Frank Chrk | ene 120 - Gravel? | 

Mecingtt: ibasiySoft —._2uo 90 . Sandstone 

N.E.t=11/21/10 A, Andrews LA Bee yoo: iensate : 40-7 wees cnmees 
NeW. $+18/21/9 F. Whorley a” stage Neder se «@yo2\ Oe 

S.E,+824/21/10 Chas. Alburn " & ,os - = a 

toe meus Ess) /2te9* Vie We Irving ‘Hard Plenty 80! Gravel 

"*-9i7eg1/21/9 Elevater Soft "oH 20 Sas 0 ee 

rene $e31/21/9° We West pvine Si be0 = Oa al "55 300 oS° eee ee eee 

"ONES $410/21/9 G. Astéll “Herd oPleprtges 4 vie 3 et sme 

NeW. g410/21/9 Je Day’ io et oa 32 weve 

‘es arn yee 9/21/9 F. Goodwine.’ i -. Plenty, es. | Sos ebe eee 
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Township 

and Section Well Quality Quantity Depth Formation 
Steuben cont!d 

S.E+g- 8/21/9 F. Goodwine nous Spring: «+s citntecawe 
S.Viege g/21/9 We Clark Hard Plenty 60 Sand ? 
S.\iet- 7/21/9 He. Blue ~ m 100 DLUBe+sese 
Warren 

NeEoie 7/22/7 F, Wilson Medium " 60 Sand 
N.E.t- 8/22/7 P. 0. Winthrop " 60 a 

NE. g- Sfeo/7 -* | Hard " 19 

Nel gm 9/22/7 J. Re Hickman ‘" . 100. LNG enseeks « 
S.E.¢-10/22/7 He Smith : ‘ 34 ike Kene eure 
Nee. t-11/22/7 David Benson + : 86 Perr ere Te 
S.i/.t-12/22/7 G. Galloway . 90 roe ee 
S.k.2- 7/22/6 Merton Knowles " " 85 etalcaawe's 


S.i.t~- 9/22/6 John W. James " ‘ 87 éhecewdenen 
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GENERAL FEATURES |. - 
——— 


| Area 368 square miles _ Population 18,250 (Census of 1930) 

| ” , PRR 

| Warrick County is located in the southwestern part of the State, 
Its southern boundary is the Ohio River, and-it is the. third county 
east of the Illinois-Indiana State line. Boonvillé* is~the county 
seate + -bAS 


The maximum elevation in the county is 660 feet above .sea lével: 
the minimum is 330 feet, thus making a total maximum relief of | 
$50 feet. The maximum local relief is 260 feet. The county is « 

part of the Wabash Lowland. With the exception of sone lacustrine 

deposits in the northwestern corner of -the county, the entire arca 
is within the unglaciated part of the State. The topography is 
the result of weathering and erosion on Pennsylvanian shales. The 
resistant sandstone strata have stood up to form ridges; The none- 
resistant shales have been eroded away. The aggraded valleys are 
characteristic of the countye The proximity of the Ohio toward 
which the streams are cutting as a base is responsible for the con- 
siderable relief. 


Drainage. --Warrick County lies largely within the Ohio River 
drainage areae A small part of the surface water from the northern 
part of the county passes into the Patoka River, from that stream 
into the Wabash, and thence to the Ohio. -Little Pigeon River forts 
the boundary line for a large part of the eastern portion of the 
county and its tributaries are responsible for the gathering of tlhe 
surface waters in that section. These tributaries from east to 
west are Wallace Creck, Polk Patch Creek, Cooks Branch, Brush Fork, 
Barren Fork, Otter Creek, and Cypress Creek, Big Pigeon Creek 
drains the westérn part of the county. Its principal eastern tribu-: 
tary is Squaw Creeke i archi: 


GEOLOGY 


The residual soils and valley flats of the Ohio, Little Pigeon 
River, and other streams are the main unconsolidated deposits of 
the county, lLacustrine deposits assocfated with the ponding causec 
by glaciation occur in the northwesterh corner of the county, but ~ 
the latter occur in an area not exceeding 10 square miles, 


The strata underlying the county are of Pennsylvanian age. All. 
three main divisions of the Pennsylvanian recognized in Indiana are 
present in outerops, The strata dip westward. Pottsville, Allege: 
heny, and posteAllegheny, rock outcrop from east to west across the 
county. The exposures of Pottsville are limited to the eastern 
edge of the countye 


Generalized Geologic Section for Warrick County 


Quaternary s 
Recent, -- chiefly alluvium »« « « « » O- 20! 
Pleistocene, -- River terrace « » « » O= SO! 
Pennsylvanian » » » +s .ss*9# ss ss 9 # 1000+ ft 
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Post-Allegheny, «=. 
Allegheny, =- 
Pottsville, == 


. GROUND WATER 


Surface water. =~ Surface water supplies! in Warrick. County may 
be obtained from springs. and streamse Surface waters. have . been, 
collected by the building of reservoirs in many parts of the. coun: 
At one time Boonville had an artificial lake which supplied, the. 
city with Wate es, 


Ground waters saline Grouna water: may be, pbte teed from, the terracs 
deposits along the Ohio, from the valley flat: of the Ohio, or oth: 
streams, or from ‘bedrock. Locally. beds. of. ar Nid Ot ONG siren 
courses are | as sources: of Watetient s 


> In many areas the water pred is. obtained from shattne wells 
which penetrate the Pennsylvanian strata. ‘The logs of wells drill 
for oil and gas show the -presence of many water sands down throug: 
the Pennsylvanian. Several coal strata bear potable waters. The 
shales of the Pennsylvanian are relatively impervious, though serv 
to impound water so that it cannot escape downward or upward. 


re “ks likely that any stratum deeper than the Pennsylvanian 
would not bear ‘potable water: hence we dahelang., Por grotnd water 
cannot be encouraged. . ins ae ne ) . a 


Water tt dt of “Towns _ in Warr ok, Gounty: : ae | 


Boonville.=- (pt pnd aba ont 4. 208) Secra sada. owns its water | 
supply. “~Five wells obtain: water from alluvium. . Bedrock was not 
encountered. Three:of the wells are 10" wel las two, are 16" an die 
meter. It is 14! to the water level.: 


Newburge -- (population 1,262) Newburg ‘is wapotee witen Prom | 
one tubular well, privately. owned, Bedrock is penetrated au aa 
the water level is 58 Peete 

Blberfeld (population 546); Lynn nville. (population 264); 
and fennyson on (population 335). are other towns rh Warrick ‘County. — 
They d do” not. maintain ih Sehab water suppliese. | 


z 
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WASHINGTON COUNT Y¥. 
SES 2 vl. GENERAL FEATURES 
Cee eee ee eee ee eee eee eee ee 
Area 519 square milesé . Population 16,285 (Census of 1930) 


‘. 
* 
3 . : > « e 


Washington County is situated in cehtral southern Indiana. it 
is the second county: north from the Indiana-Kentucky State line. 
7 is the fifth county east of the Indiana-Illinois State Line. 
Salem is the county ‘seat. ; 


a . 2 ~ 


The maximum ehevation in “tHe ‘courty ts~1,015 feet above sea le- 
vel; the minimum is 495 feet, thus making.a.total maximum relier et 
520 feet. The maximum~Tocal relief .ig 40Q feet. The southwestern 
one-half of the county~is included in the Mitdhéll Plain; the 
northeastern one-half'is a part.of the Norman Upland. That part of 
the county within the Mitchell Plain is generally level. The re~ 
mainder of the county with the exception of the Muscatatuck and 
White River bottoms is very rugged, In the Norman Upland area occur 
a series of deep, narrow valleys, from.150 to 500 feet deep, fron 
1 to 5 miles long and separated by fFat+topped, narrow divices. 
These divides are broken which gives rise to the Knob-like topog ae 

Drainage e-- The. drainage of the northern part of Washington 
County is a part of. the White River system. That of the southern 
part of the county is.a part of the Blue River system and is con 
veyed by it directly “to the Ohio. The drainage of the northern 
portion reaches the Ohio by a long circuitous route. Much of the 
drainage of the western part of the county is subterranean. 


The East Fotk of White River forms the boundary for the north- 
western part of the. county. The remainder-.of the northern boundary 
is formed by the Muscatatuck River. Rush Creek and Buffalo Creek 
‘are tributaries of White which aid in the drainage of the north 
part of the county. she . 


to 


Delaneys Creek and Elk Creek- are southern branches of the Mus- 
egatatuck, in the northern part of .the county. Henry Creek is a 
‘small branch of the Graham Fork of the Muscatatuck. It is located 
in the northeastern part of the county. 


Blue River with its eastern branches,.Mutton Fork and Middle 
Fork and Mill Creek,and Honey Creek drain a large area in the 
Southern part of the county.. Lost*River’ drains a small area in 
the western part of the county» bis 


GEOLOGY 


Alluvium occurs along the bottoms: .of ‘the Muscatatuck and White 
Rivers and along the meander curves.of Blue Raver. The northeastern 
quarter of the county is glaciated, though the deposits are thin on 
the uplands. The rough topography with deep valleys accounts for 


many springs, and thé inability to secure water on the ridges, 


The Mississipian system of rocks is represented in the county. 
‘PheeBorcer . Harrodsburg, Salem, St, Louis, Ste. Genevieve andChester 
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formations are represented in the county. 
Generalized Geologic Section for Washington Gounty 


Quaternary: 
Recent) .20 oh o48¢ehiecm es « « Ge BO 
Pleistocene 4.5 4.8 * « «205 2 Of eee 
Tertiary:-= Cherty conglomerate and sand 
O- 80? 
Mississippian: 
hester © e ¢ ® ° e r) e e ° ° e On 75% 


Stee Genevicve «.«.s «#8 #,8 100! + 
Sleek Lily ie, 20) <n de ehrnmietas &aput L75% $ 
Salem Net is Ble te Be Cot ieiogn ee cette « 40-60! ie 
Harrodsturg tec O02 @f« lets on to O0"13) 
Borden, == Calculated « . « « e 605? 
Rockford, == (No outcrops). « e 


Devonian: (Not exposed) 


GROUND \:ATER 


+ (aD See SR een” 


Natural springs are abundant in Washington Countye Several 
notable spring horizona are present. They are at the contact of 
the Borden and Harrodsburg, Salem and Harrodsburg, 50 feet above 
base of Ste Louis and also above the Salem formation. The Limestor 
belt presents some problems of water supply. Subterranean drainag 
is well developed and in many areas uncontaminated water is dite © 
ficult to obtain. .The Borden formations are not aquifers.” UWaiaml 
good supplies of water arc available from the valley flats along ~ 
the major streams and in alluvium-filled valleys, The Chester 
formations occur in part in the southwestern corner of the county 
and are relatively unimportant as a source of water in this county, 
Wells that penetrated the limcstones of the St, Louis, Ste. a 
Genevieve, Harrodsburg, or Salem can usually obtain supplies. == | 
Joint eraks bedding planes, and underground fissures contain wate) 
in those formationse Frequently underground drainage permits che | 
waters to be drained away. Usually there is excellcnt chance for . 
surface pollution in the limestone areas. 


Water Supplies of Towrxs in Yiashington County 


Salem. -- (population 3,194) Salem owns its water supply, 
which is obtained from natura 1 springs 


These towns in Wvashington County maintain no public water syst: 
Campbellsburg {nomistion 558) : Saltillo (population 160); Little 
York (population 140); Livonia (population 168); New Pekin (popue 
Tat ion 383)s Fredericksburg (population 216); and " Hardinsburg | 
(population 254). 


(SUR) on ae gt 
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Area 411 square miles Population 54,809 (Census of 1930) 


ayne County is located ‘in eastern Indiana Pen eadiarn bound— 
ary is the Indianc-Ohio State line. It -is ‘he’ rourth county north 
of the point where the Ohio River. first touches Ind ianae Richmond 
is eee county SCate : : : 


The maximum “elevation” in weeps! County: 18 1 5250 TSot eaenres 50 
level; the minimum is 820 fcet,. thus giving a otal maximum... Lact 
of 450 fect. The maximum Tene relief?’ fs 150 fects The Broc 5 
valleys.of the various: Forks . or tthe White-water ‘River..and..the- oie 
tensive outwash plains with ’the hoavy accumulations of OPirt 16: 78 
northern and western portions of the pene are “the prominent. 
meres. 


‘Drainage. — the surface waters of. Wate pat by flow! An tp the 
Whitewater and then to the Ohio The. Wost Fork of Whitewater” River 
Plows through the western part.of the county, in a southerly dircc~ 
tions Nettle-:Crcek is its princi;al tributary from the northwest 
and Martindale Creek from the northeast, Greens Fork, another 
tributary, drains the northecntral part: “of the county, Nolands 
jreck drains: the -northeastérn and south-central parts. of the icounty. 
[Its castern tributary is Butler.Cre_k in the southern part of tne 
sounty. The East Fork of Whitcwater River flows southward in the 
southeast part of the county and receives the waters from Kast 
reek, west Creck, and Elkhorn C CCKe 


GEOLOGY 


a ears ———— 


~nt eee es 


The valleys of the various strcams which flow from north to 
south across the county cut wide valleys during the melting. of. the 
flacial icc. The valleys are wider than the present stream chan- 
1els, and in many instances were filled with drift. Later a thin 
mantle of drift was spread over the cntire areas These old vallcys 
wid gravel plains in the western part of the county are excellent 
s0urces of ground water, The gravel plains are outwash deposits and 
malicy train materials. On the uplands between the gravel plains 
me drift consksts of till, and wells are obtained ete 50 to 50 
Soa 


Well ieboords - ‘show that the rock surfa ote of the county #¥s, very 
lpregular. A gas-boring at Dalton in the northeast corner of the 
‘Ounty logged 275 fect of drift. . At Vialnut Center in the western 
cvart. the arift is 280 fect. At Washington, near the center of the 
rounty, itis 21l2@ feet.* South of Richmond the:-till ranges from BO to 
30 60 Pec t in thicknesse ore a 


The bedrock strata of Wayne County ‘are: of Ordovician and © 
means AEC. 
Generalized Geologic Section for Wayne County 
Quaternary? oS | 
e mh Gout « «woe «% = -s e022 © © © #@ @ @ «© O- 20! 
fe PRGISUOCGNG ~ ee a) New a: os 8,8, oe ay O=500R 
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Silurian: Be eee ae ae ee es 8 ss 7 ‘. i ¥ 
Ordovician: a 6 © @& tee ee oe ae ae ae “> 


Gx OUND WATER | 
Tho gravels of the outwash plains and drift are the chief soupe. 
of water supply in Wayne County. A few deeper -wells penetrate Lime: 
stone, but most of the private supplies are obtained from alluvium 
or gravels’ associated with the drift. Leverett. (151) has given the 
following information about individual wells in Wayne County: 


(151) Leverett, Frank, Wells of Southern Indiana. Us Se Geological 
Survey, Water-Supply Paper Now 26,4 1899, ps S2r5,> oof — 


"At Hegorstown, in the northwest part of: the county, flowing © 
wells are obtained .in the valley of Nettle Creck at a depth of 7a 
about 80 fect. They are largely through gravel, but penetrate a ~ 
ped of till just abowe the water vein. Im cight gas borings made 
in the vicinity of Hagerstown, along the valley of Nettle Crock, 
the drift has an average depth of about: 100 fect. . The lust dis= 
tance to rock is 78 feet. a+ Rye ree og | ) ae 


"at Williamsburg, in Grecns Fork Valley, in: the north part of 
the county, wells are obtained at 18 to 25. fcet, mainly in gravel. 
At Fountain City, in the valley of Nolands Fork, wells aro obtained 
at similar dcepthe A gas boring at Fountain City ponetrates 185 fee 
of drifte ane RS pai FRG Seppe st a — 


"at Richmond wells are obtained at-from 12 to.40 fect. ma 
fow instances water is obtaincd in the drift, but usually the wells 
enter the limestonce -==-= sce 

"at Senterville, near. the velley.of.Nolands Creck, a gas=woll 
poring penetrates 176 fect of drift, mainly till. Ordinary wells 
are obtained at 30 or 40 fect, more. or less. Another gas boring.” 
is-reported by Dr. Phinney to have abcut.25U fect of drift, with. - 
a flow of water at 246 fecte. : ae 


"at Cambridge City, in, the valley of West Whitewater River, 
wells are usually obtained-in gravel at 15 ty.25 feet. Two gas= | 
well borings at this city enter rock at abowt 100 feet. After | 
passing through 15 or 20 feet of gravel, the drift is mainly biue 


"On the uplands east of the West Whitewater, in the southern — 
part of the county, water wells. in some cases.reach a depth of. 80 — 
feet without striking rock. ..On the uplands west of this streams | 
gas-well borings havé shdéwn the drift to -have a thickness of 150 
to 300 feet, the greatest thickness noted being found in the vil» 
lage of the vicinity of Cambridge City, showing that the rock sur~ 
face has a variation of fully 200 feet within 1 or 2 mites of that 
city. bs ie | 

"On the plain south of Richmond, in the southeast corner of 
the county, wells-have, in some -instarices,béen sunk to a depth - 
60 feet through till without entering rock. .As a rule, however, — 
rock is found, in that ‘part’ of the county at 50, fect or less, and 


hd - Y + 


ZOU 


over quite extensive area it has outcrops nearly as high as the 
bordering upland." | 
The limestones which underlie the glacial deposits usually 
contain ground water which is available. The Silurian’ strata which 
underlie the drift in the northern third of the county and along 
the eastern margin are usually good aquifers. The Ordovician rocks 


which outcrop at various points and which underlie most of the 


southern two-thirds of the. county are more shaly, The iimestone 
horizons of the Ordovician are water-bearing when next to the drift. 


The abundance of gravels as outwash plains, valley trains, and 
drift assure the county a plentiful water supply, so it’ is unneces« 
sary to do deep drilling. In the county stpata lower than the very 


“upper bedrock are likely to bear mineralized waters, unfit for 
Uses. ee rl 


Water Supplies of Towns in Wayne County 


= 


Centerville. -- (population 993) Centerville owns its water 
systeme Two wells which penetrate a gravel bed furnish the supply. 


The water level is 35 feet below the surface. 


Cambridge City. -- (population 2,113) Cambridge City owns its 
water Workse Two wells which penetrate gravel at about 50 feet 


furnish the supplye 


Hagerstown. --(population 1262) Hagerstown owns its water wor«: 
Two wells furnish the supply from gravel. The water level is near 
the surface. Springs are numerous in this locality. 


Milton. -- (population 612) Milton owns its water system, Two 
dug wells furnish the supply. The water level is within 20 feet of 
the surface. 


Richmond. -=- (population 32,493) The Richmond Water Works 
Corpse furnishes the city of Richmond with water from wells, infil- 
tration galleries, and natural springs. Five wells are in use at 
the present time. The water comes from the alluvium over the bed- 
rock, Bedrock occurs at 20 to 25 feet. 


The following incorporated towns in Wayne County do not main- 
tain public water systems: Boston (population 184); Greensfork 
(population 335); Whitewater (population 121); Dublin (population - 
727); wast Germantown (population 291); Mount Auburn {po pilation 
161); Fountain City (population 480);Economy (population 212); 
and Spring Grove (populatiom 191). 


Typical Wells of Wayne County 


Location Depth Quality Quantity . Eormatien construction 
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WEGLS t.0 U2 T ¥ 
Ed 


Me, 2 GENERAL FEATURES - 


Area 3€5 square miles — Population 18,411(Census of 1930) 
-° Wells: County is located in the northeastern part of Indiana. 
It is the. second county west of the’ Indiana~Ohio State line and 
the fourth county south of the Indiana-Michigan line. Bluffton 

is the county seat. ce eae e SOE ee ae Bo ate 

*-TRKe maximum elevation. in. the county is 900 feet above sea level, 
the minimum is 750 feet, thus making a total maximum relief of 150 
feet. The maximum" local relief is 75 fect. The greater part of 

the surface is an unevem plain. Throughout the northéestern, west 
central, and south:-central parts of thé county the topography varies 
from nearly level to. gently uridulating.- The Wabash River crosses 


the: middle of the county in a_northvesterly direction,-and the 
Salamonie River.has a similar’ course in the southwestern part. 
Their valleys are narrow-and comparatively shallow. - Much of the 
minor drainage of the county flows from southyest to hortheast. 
Three moraines cross the county, trending northwestssoutheast. The 
central moraine, near Poneto is a remnant of the Salamonie ‘Moraine. 
See Plate III of this report. hes Peli s OV 


Drainage. -- The drainage of Wells County is divided between 
the Yabash River and the Salamonie River basins. The Wabash enters 
‘the county about eight miles north of the southeastern.corner an 
trends in a northwesterly direction to leave the county about sever 
‘miles south of the northwestern corner. 


The northeastern portion of the county’ is drained by a small 
‘pranch of St. Marys River. The northwestern part by Flat: Creek 
“end Eight Mile Creek, both of which are tributaries of the Little 
Wabashe Rock Creek, a southern tributary of the Wabash, drains an 
area in the western and southern parts of the county. The Salamonie 
‘River and its tributaries, the princijal one of whieh is Prairic 
Creek, drain the southwestern part of the countye 


Phe southeastern portion of the county is drained by Mill Creel 
a branch of Beavers Creek and of the Salamonie; and by Haskins Run, 
a tributary of the Wabash Rivere' 


GEOLOGY 


The drift of Walls County is a rather uniform compact till at 
the surface, with thin beds of sand included in or underlying it. 
The average thickness of the drift, unless present in coneealed 
valleys, does not exceed 50 feete 


The streams of the county are flowing in small, shallow valleys. 
sut but 20 to 40 feet into the plains. The alluvium is not thick 
and is relatively unimportant as a source of water supplye 


The bedrock which underlie Wells County are of Silurian agee 
The eastern half of the county is probably underlain by Huntington 
dolomite, the western half by Liston Creek Limestone. The latter 
is quarried at a few points in the county, namely near Bluffton 
and at Rockforde 
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Generalized Geolo ogic Section, for ells County 


Quaternary: : 
ne eont 8 ee ee Re eae es ae ee heres ae Uitarie IN@e ta eee Ou 10! Ta. 
Blcig tOceneigch rat cht ke eae Re eka le en 
Silurian: | ~, 2S 
Huntington, — dolomite s ..s 4... (Thickness unde termined) #7 
Liston Creek, limestone « . . Exposed in quarried’ 15-50 co 


GROUND WATER 


The chief sources of ground water in Wells County are the nest 
and the underlying limestone. An inventory of the wells of tne 
county shows that limestone is the chief aquifer. Along tHe. s@lieh 
River there are numeroug outcrops of rock, but wells usually obtain 
water above the rock. On the Salamonie Moraine the wells, range’ an 
depth from 20 to 75 feet through till. Along the Wabash moraine 
in the north part of the county penetrated 50 to 75 feet of till, 
A well at Kingsland was reported to penetrate bedrock at 80 foots 
mainly through till. Unless gravel and sand is found in the Gill 
deposits, the wells are only seep wells and do not furnish abundant 
supplies. Where gravel and sand are pene trated pou sua 
are obtainede 


The Silurian limestones which underlie the Tes See drift. are 
aquifers and wells which penetrate these bedrock formations’ Lay 
obtain good water: in sufficient quantities. 


Water Suppli of Towns in Wells County 


——_— 


Blufftone == bon ee ae 5,074) Bluffton owns its water works 
system. hight tubular welis bene trated the underlying limestone 
for the supply. Bedrock is reported at 500 feet. The water levels 
are reported to go down during the dry season. Cay 


Ossiany --(po pula tion 788) Ossian owns its water sys tem. The 
supply is his ears from a tubular well, tu ; 


Markle, vin ieee 621) Markle ‘owns its water supply Th 
water is S obtained from one tubular well. : | 


The following towns in Wells, County do not maintain public wate 
supply systems: Poneto (population 237)3; Vera Cruz. (population 
94); Uniondale (population 226}. | 
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GENERAL FEATURES 


Area SOY square miles —SC Population 15,831 (Census of 1930) 


White County is located in northwestern Indisna, the second 
county east of Illinois, and the third county south of Lake © 
Michigan. . 3 foe 


The maximum altitude of White County is 760 feet above sea 
level which is the average for the state of Indiana. The lowest 
elevation is 540 feet above sea level, thus giving a maximum rolief 
of 220 fect. Thetmaximum local relief is 110 feet. ; Ree eS 

The northern half of White County is a portion of the Kankakee 
Lacustrine plain, characterized by black, formerly marshy, sandy 
lands and light sand ridges. The southern half of the county is 
a glacial plain with low moraines and areas of till plain. 


This'’county lies mainly within the Tippecanoe River drainage | 
basin. The Tippecanoe River flows through the eastern part.of the 
county from north to sotth and enters the Wabesh about three miles 
south of the southeast’ corner of White’ County. - Indian Creek, 
Little Indian Creek, Kean's Creek, and Pike Creek are branches of 
the Tippecanoe, which drain the northeastern part of the county- 
The northwestern part of the county: is drained by Monen Creek, its 
principal branch, Little Monon, and by Honey Creek, These are 
western branches of the Tippecanoe.e... The. southwestern pert of the 
county is drained by Big Creek, Spring Creek, and Moot's Creek, 
all of which are western branches of the Tippecanoe River. 


_ GEOLOGY 


The unconsolidated surface deposits of White County consist of: 
glacial drift and deposits made in. marsh and lake areas. The sands, 
muck, and clay in the erea of the Kankakee Lacustrine deposits or |. 
the northern half of White County are usually underlain by deposits) 
of glacial till and gravels. The south half of the county has 
morainal deposits and till plain area at the surface. Both areas: 
contain ground water in the unconsolidated deposits. | 


The glacial deposits of White County are underlain by bedrock 
of Silurian, Devonian, and Mississippian agee 


in White County as follows: . | 


Bulletin #75, Dept. of Conservation, Pe 178, describes a quarry 


"stone is being guarried at only one locality in White County. 
About ene mile south of Monon, in the center of Sec. 28, Ties N., 
Re 4 We, an active quarry is being operated on the east side of tue. 
road. The quarry is in a reef in the Huntington dolomite. (Silurion: 
The stone is crushed and much of it is shipped to distant points 
For road material. Considerable. petroleum gives the rock a brown 
or black color. Under prolonged weathering, however, the.color.. 
changes to gray or white. The quarry opening is about 56. feet 
deep. An abandoned quarry, now partly filled with water, lies 


491 


across the road from the active quarry. The stone is similar to 
that being quarried atthe’ present time." 


The Silurian rocks underlie the northeast quarter of the county 
roughly covering that portion of the county northeast of a line 
extending two miles southwest of Idaville to a point two miles 
southwest of Monone ; . 


The southwestern quarter of white County is underlain by rocks 
of Mississippian age. The remainder of the county jy the centraL 
portion, is underlain by rocks of Devonian agée . 


Near the town of Wolcott occurs an outlier of sandstone of 
Pennsylvanian age. Fi 


y ? 5 
Generalized Geologic Section for White County 


Quaternary: 
Recent sands} -# clays and gravels 4 « « e« » O- 40? 
Pleistocene sands, =- clays. and gravels « 4 0-250! 
Pennsylvanian: sandstones « 6 4 «+ ¢s #6 & eo & O- 40! 
Mississippian: siltstone and shales 
(Thickness unknown) 


oy 


— enn: 


Surface water supplies in White County may be obtained from 
springs, ponds and streamse The necessity for impounding surface . 
waters does not exist because of the abundance of water in the 
glacial covering. Ponds for collecting of stock water exist in 
certain parts of the countye 


Ground water supplies may be obtained from a number of formatic 
cCround waters may be obtained from the Recent sands and gravelag 
Pleistocene sands and gravels, Pennsylvanian sandstones, ‘hin 
Mississippian limestones, Devonian limestones, Silurian limestones 
and Ordovician Limestones. The waters obtained from the upper fov! 
horizons are generally potable. Those obtained from the lower 
bedrock formations are generally mineralized. 


Water Supplies of Towns in White County 


Brookstone =- (population 844) Brookston obtains a supply of 
water from one well which produces from: the coarse gravels at 
approximately 75 feet in depth. The well is cased with 10 inch 
casing. The town'owns the supply. : | 


Chalmers. *- (population 510) The town of Chalmers has no 
public water supplye Ai 


Burnettsville. -- (population 402) The town of Burnettsville | 
has no public water supply. | : | 

Monticello. -=(population 2,351) Monticello pbtains water fror. 
wells-et—approximately 80 feet to water Tevele The wells are €18-’ 
inches in diameter and are reported to yield good watere Glacial 
drift is reported td be 2Hfeet in thicknesses The city owns the 
supply. 7 


| 
| 
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Monon. -= (population 1,374) The town of Monon obtains a supply 
of water from two wells producing from the blue limestone. Bedrock 
occurs near the surface at Monon and several artesian wells are 
found in and near the town. The water is hard and contains some 
sulphur which comes from the iron pyrites contained in the limestone. 
The town owns the supplya 


Reynolds. -- (population 362) The town of Reynolds has no Public 
water system. 


Wolcotte -- (population 747) Wolcott owns an impounding reser- 


ee ee ee 


Typical Wells of White County 


Location Depth Quality Quantity Formation Constru¢tion 
Te6N=-RSV 
Sece 12 20-25! Hard Good Sand & Gravel Driven 
Beace L5 20=70. " , s " Drilled 
ss: {Reg * " m " DPriven 
Sece 21 9924287 " ‘ Limestone Drilled 
Te 7N RAY , 2 ; Z 
: ; RO! 
at oe 50-250 " . Gravel " 
| T25N-R4V 
Meece 22 L157! ” ‘ Limestone " 
Sece 24 yonco: _ Gravel Driven 
aK Vi 
a me 30 ii] 1 i " 
TO7N=R6Vi 
Sece 22 65-100 " i ‘ Drilled 
Sece 22 100 " ‘ Limestone " 
Meec. 25 (3)190 " " Sandstone " 
Sete 20 160 --3 feet water bearing sand 
| ; Good Gravel 
iy ; io eke a saa " 
Sece 7 87 : 3 Limestone " 
TEOUVN=-Re\i : ke Cite 
Sece Zo rps Soft Gravel Driven 
Sece 28 10«100 " * : Drilled & 
driven 
Sec. 21 wee : , : Flowing wells 
6 T2C7NR-RSW ' 
Sete 25 127 Hard Limestone 8! in lime-~ 
Stone 
i! 
ee et goers 
en il 
Sece 26 50 7 : 
Sece 26 50 & : » 
Bec, 22 60 = : . 
Se. 13 50-60 Hard Lime stone 
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GENERAL FEATURES 


m% .. 


Area 558 square miles Population 15,931(Census of 193@ ) 


Whitley County is located in northeastern Indianay It is the 


third county south of the Indiana-Michigan State line and the 


second county west of the Indiana-Ohia State line. Columbia City 


is the county seat. 


The maximum altitude of the county is 960 feet above sea level, 
the minimum is 775 feet, thus making a total maximum relief of 185 
feet. The maximum local relief is 80 feet. ‘The general surface is 


‘polling and uneven, diversified by a few marked irregularities and 


limited areas of level lard.” The surface is the result. of weather~ 


ing and erosion on Wisconsin drift. The northwestern corner of the 


county, a considerable. belt in the center of the: county trending 


‘northenst-southwest and a similar belt parallel :to the latter 


put a few miles to the southeast are’ moraines. The intermorainal 
belts are made up of valley flats arid till plain. There are 
many lakes in the northern part of the countye 


_ Drainage. -- Whitléy County-lies largely within the Eel River 
drainage basin, A tributary of the Tippecanoe rises in Cedar Lake. 
It drains a small areca in the northwestern part of the county. 


Blue River enters the county about two and one-half-miles from 


the northeastern corner and flows southwesterly to enter Eel River 
mear the central part of the county. Clear Creek and Spring Creek 
are two northern branches of Eel draining an area in the western par 
of the county. Mud Creek and Stony are tributaries of Hel River 


which drain areas in the eastern part of the county, Sugar Creek 


and Hurricane Creek are branches of the Eel draining areas in the 


-southwesterm parts Big Indian Creek, a tributary of the Little 
Wabash, drains an area in the southeastern part of the countye 


Geology 


Only a few: wells in Whitley County have gone through the envire 
thickness of the glacial drift. At Columbia City a gas boring hea 
224 feet of drifte. At Larwill a.gas boring logged 565 feet of 
drift. Whitley County has been described as preeminently a clay 


county, there being but limited areaS in which sand or gravel is 
found at the surface or at slight depth. Over most of the county 


the clayey drift prevails to depths of 50 or 60 feet and wells 
which penetrate the till are never large. A narrow belt along 
Eel River, about a mile in width, has-gravel and sand at the sure 


face and strong wells are obtained in these deposits. Many wells 
‘Pind lenses of gravel in the till. Two-wellsa.in the county were 


reported to have penetrated limestone. One+well located in Section 


35, T. 31 N., Ro: 10 E and the other located in Section 28, T, 50 

N., Range 9 Haste Tho. first well penetrated limestone at 285 feet, 
the other reported limestone at 100 feet. These logs and depths 
were given from. memory amd are subject to those limits; however, 
striking limestone: is something extra-ordinary in this county, 

sO perhaps bedrock was penetrated, omitting any. question of the 


_ wee 


accuracy of the figurese nee x 494 


The wells drilled deep into tho drift usually penetrate a send 
or gravel horizon. When seep wells are inadequate, they are usually 
carried to grcater depthse 


The southern one-third of the county is believed to be underlair 
by Silurian limestones. The remainder 1s probably underlain by | 
Devonian stratae The Silurian: limestones and the Devonian Limestone 
which lie below the drift immediately .to’ the north- of. the nelt. of — 
Silurian rocks are, water-bearihg. The Devonian shaie which is’ be= 
lioved to underlie the northern part of the county 1s relatively — 
impervious and ground water cannot be expected.” Strata: deeper than 
the Devonian are likely to contain mineralized waters 2%. a: 


ne 


Generalized Geologic Scotion for linithey County =~ 
Quaternary: ~ BAe tu | arcs ppt. one a 
RSVeriyy. puolacurle tele wit. a2Gee ot ehobehil gh hake » O= 201. 
PUSS EOC SMB Gal te “ler ee cat owie ostse eh STR of Phe rho ee 50-400! _ 
Devonian: (Not exposed, total thickness unknown). oe ee 
Silurian: (Not exposed, total’ thickness unknown). .. 


GROUND WATER | rae 


The glacial drift .is the chicf source of water -in Vihitley. Count: 
Wells obtain water from the clayey till; from.icnses of gravel, or. 
sand, and a few report water from-limestones wells located: in” the . 
Eel River valley reach tlie bottom of: the clayey .till at 30, toa 
fect and usually obtain good supplies at greater depths in gravelio: 
sand. MEO ae chu a x 


The depth to water-bearitig sands. and gravels varices considerabl 
The presence of many,lakes in. the northern part, of the+county indi- 
cates that the water table’ is near the surface in that section. 


Only a very Tow instances are known in the county where water 
is obtained from bedrocke Where the bedrock is Limes tone exccollent 
water supplies are available. Where thé New Albany shale of the ~ 
Devonian is believed to underlie the drift, no water vould be. obted 
ed in the shale, but deepor wells should penetrate the limestones ~ 
and dolomites of the Devonian and Silurian which ordinarily carry. - 
fresh water. Northern Whitley County is not far from the outerop — 
of the Devonian and Silurian limestones, or at least not far from 
thoir actual contact with the drift which furnishes the watere | 


Viator Supplies of Towns in Whitley :County 


South Whitley . -- (population 1,102) South Whitley owns its | 
water systom. The source of the water is, tubular wells. foo 


Columbia Ci tyes (population ByAu5) Columbia City owns its 


water NOrES~« Six wolls:supply the city with watcr., Bedrock ia | 
reported at 224 feet. The water level is at 14 feete es | 


Churubusco. -- (population 2,095) The public water supply at 
Churubusco i8 privately owned. Three wells furnish the watere 
Bedrock is reported at 546 fect. ; 


Larwill. -- (population 262) 
water supply.s 
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The town of Larwill has no public 


Lypical Wells of Whitley County 
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Public Water Suppliés of Several Larger Indiana Cities (2) «: 
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Supplies in the United States, Water-Supply Paper 496, pp. SESSis 


NOe 


yeare 


64 Anderson (39,804) 3: municipal 
compo sition of the water is fai 


Survey, Febe 27, 192C. 


65 East Chicago (54,7849; Emst 
Coe, controlled by Indianapolis 


filtered. Average of monthly analyses 


Descriptions | MN a 
; White River, filtered. The + 
rly uniform throughout the” — 
Analyzed by Margaret D. Foster, Us. Se Geological — + 


Chiéago: & Indiana Harbor Water” + 


“Water Co., Laké Michigans = + 


“+ 


i 


for twe ycars made by 
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Indianapolis Water Companye 


66 Evansville (102,249); municipal; Ohio River,: filtered. Ananlyses 
from laboratory of filtration plant; monthly averages, published 
in annual report of city of Evansville. for. 1920. 


67 Fort Wayne - (114,946); municipal; wells 150 £0 270 feet deep. 
Analyzed by C. i. he indianapolis, Tvs, for Fort: Wayne Water- 
works, Jan. 8; -1919,..A,-Sample..from, neuurchiniciaue No. gp 
Sample. from. Pumping station NO-« Ce, toga bode 


63 Gary. (100, 426)... Gary. Heat, ‘Light. & Wiater oe cae Michigan. 
Thea water is practically, the same as the: “supply he East Chicago. 
(Seo Root Chisago}. : es are a 

69 Hammond. (64 »560) 3 bianicinad : . Lake Mic higan; “Piltered. The water 
ais practically the sane as the: SURPLY, for. East’ Chicago. (See 
East Chicago. ) 7. a 1! | ye 

70 Indianapolis (364, 161) ; Indianapolis | Viater Go ompany 3: woLee Rivers 
filtered \ ithout coagulation (85 to 88 per cent SPSUDETY) ; wells 
(12 to 15” per, cent of pupply).:. Analyzed by Indianapolis Water 
Companye A, ‘Average of analyses of composites of daily samples 
‘of filtered. water over a period of 7 yéésrs.° B, Average of 
‘analyses of ‘composites .af daily samples, from, Fall Creer station 
‘wells over a period of 2° vears : ory 


71 Kokomo- AB2-5 843.).5 Kokomo..Waterworks...Co.....{cantrolled. by American 

_ Waterworks & Electric Co., 50 Broad Street, New York, N.Y.); 
wells 130 and 150 feet. Peen-,. praiygzed by. Dearborn: ¢henical COs, 
Chicago , Tll., Aug. 19, LO21e: 1) SEG wiht ewan bre le 

72 “Muncie (46, 648) ¢ ansis WAESEWOrES™ CoS (Controlled by American 
Waterworks & Electric. Cé., 50. Brodd;Stredti, New: York, N.Y. ); 
White River, filteredi: Récords over a: period of-several years 
-show variations in alkalinity of 150 to 500 parts per million, 
“The average” ‘analysis~civen for filtered water- a¢-indianapolis 
-may be,taken as faintly. neryepgntaetcye of* the average composition 
‘of the water. at Muncie. : :(See: analysis: bs Indianapolis). 


13. Richmond (52, 9493)4-- Richmond..City-aterworks..(priv rate company). 
‘Infiltration galleries. Analysis erie TBE by Richnond City 
Waterworks, Jane , HOLE » ft tae ts 


74 “South Bend. “{iod; 193); municipal; weils about. “TOO; FSet deep. 
»Analyses by .U.S. Geological Survey, O&tobder, 907° (Water - -Supply 
Paper 254, “pyel4) A,~Sample.fromcentral station. B, Sample 
from north stations patios 

75) Terve Haute (62, 810); Terre Haute Waterworks: .Co.,; tiabash Kiver, 

‘filtered. “Analyses furnished by Terre Haute Waterworks Co., 

-1920¥ “based” on™ ac ee ef daeriy- mers eoblected 

“during ‘1920. ° heciveek te 
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